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PORCELAIN MANUFACTURE IN NEW YORK. 
Resuming our description where we quitted it last week, 
we have to direct the reader's attention to the next process, 
which is 

CONVERTING THE WARE INTO BISCTJIT, 

as it is termed after the first baking. The kilns in which 
this operation is per- 



formed are huge cy- 
lindrical structures 
(see Fig. 7), fifteen 
and a half feet in di- 
ameter, and having 
two stories, the low- 
er one eleven and a 
half, and the upper 
one nine, feet in 
hight. The walls, 
which are of brick, 
faced inside with fire 
brick, are nearly 
four feet in thick- 
ness. Directly be 
neath the lower sto- 
ry is a grate, cover- 
ing the entire area 
and accessible by se- 
veral doors. When 
frjd, a kiln uses 
about ten tuns of 
coal to a baking, and 
combustion is con- 
tinued for twenty- 
eight hours. It takes 
three days for the 
interior to cool. The 
raw ware for the first 
baking is placed in 
the upper story, 
which is subjected 
to a less degree of 
temperature than the 
compartment below, 
the exhaust heat be- 
ing used. The seg- 
gars now come into 
U3e, each one being 
filled with as many 
articles as can be 
placed in it without 
touching each other, 
small pieces of fire 
clay serving as sup- 
ports. The filled seg 
gars are then ranged 
in piles from floor to 
le'ling.of the kiln, 
the bottom of one 
jeggar serving as the 
cover to the other, 
and the surfaces be- 
ing separated by 

rings of soft clay, which form a tight joint. As many as | 
30,000 pieces of ware may be included in one baking. The 
fires are now urged for the proper time ; and after the kiln 
has cooled, the ware is removed, a hard, brittle, porous 
body. This is the biscuit, so called from its resemblance to 
ship bread. 
The next operation is 

GLAZING. 

The glazing compound is made of precisely the same in- 
gredients as the ware, only they are differently combined. 
There is more felspar added, so that the result is a complete 



Fig. 8. The liquid was the glazing powder mixed into a 
thin cream with water. Into this the article to be prepared 
is quickly dipped. Being dry and porous, it speedily absorbs 
the moisture in the material deposited upon it, leaving the 
powder in an almost dry state, adhering to the surface. 
Thick pieces, such as knobs, have to be dipped in water first, 




'Fig l.-THE EARTHENWARE KILNS. 




Fiff. 8.-DIPPING IN GLAZING LIQUID 
t itrification. To witness the process we were conducted 
; nto another great room; in which were a number of tubs, 
the contents of which a girl continually stirred, as shown in 




SECOND BAKING. 

For this purpose the lower story of the kiln is employed, 
and the heat generated is far more than sufficient to melt 
iron. The seggars and their contents glow with an intense 
white radiance, and this continues until vitrification ensues. 
It is at this point that great skill is required in managing 

the fires, for, as our 
guide explained, "the 
art is to get up vitri- 
fication and yet have 
the ware stand up in 
the kiln." In other 
words, the fires m u st 
be checked at a point 
a little beyond that 
at which the glaze 
vitrifies, and just be- 
fore the articles 
themselves run and 
melt. 

Our artist has cho- 
sen the operation of 
removing the fin 
ished ware from the 
gloss oven as the sub- 
ject of the large il- 
lustration, and in a 
smaller engraving 
(Fig. 9) he shows the 
interior of the kiln, 
with the seggars ar- 
ranged in piles. The 
open shoots (on each 
side of the kiln in 
the large engraving), 
with the heavy 
covers, are furnace 
doors ; and just be- 
side the entrance to 
the kiln will be seen 
the glass-stoppered 
holes through which 
the process of baking 
is watched. 

The porcelain is 
now finished, and 
nothing remains but 
to sort it over for im- 
perfect pieces, which 
are consigned to the 
grinding mill to be 
pulverized and made 
over. In case the 
ware is to be orna- 
mented with colors 
and gilding, still an- 
other manipulation is 
necessary. The 

JECORATION 

is done by hand. 

The colors used are 
formed by the combination of certain metallic oxides and 
salts, with certain fluxes, which enables them to fuse into 
colored glasses. The oxides are usually those of chromium, 
iron, uranium, manganese, zinc, cobalt, antimony, etc. The 
salts and other bodies are ground up with fatty turpentine, 
and painted on in the ordinary manner. It is not until the 
heat of the furnace has driven off the oil and chemically 
combined the ingredients of the colors that the effect can bo 
judged of, for the hues at first are dingy and unpleasant, and 



Fig. 9— INTEUIOR OF THE KILN, 
so as to prevent their absorbing too much of the moisture, 
while smaller articles, on the other hand, are sometimes 
heated in order to force them to take up moisture enough. 

We next found the articles being packed in seggars a se- 
cond time, in order to undergo the intense heat of the gloss 
oven or 




Fig. 10.— THE MUFFLE FUltNACE. 
give no idea, to the inexperienced eye, of the intended effect. 
Gold is applied by dissolving the metal in aqua regia ; the 
acid is driven off by heat, when the gold remains in a state 
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of minute division. After the ware is ornamented, it is in- 
closed in a muffle furnace, shown in Fig. 10. This consists 
of an inner box of fire brick, which is so arranged as to be 
completely surrounded by the products of combustion. After 
the colors are developed the articles are removed, and hand- 
burnishing of the metallic portions completes the manufac- 
ture. 
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FE0ZEN PIPES AND HYDBANTS. 
This year the winter has been really one of the kind that 
are only equaled in the memory of the oldest inhabitants. 
In some places not far from New York, we hear of the water 
in mains being frozen, where i* was supposed that the pipes 
were deeper in the ground than the frost ever penetrates. 
As for house connections and hydrants, they gave out soon 
after the commencement of the cold snap. As we explained 
recently, the house connections were in many cases unduly 
exposed by the carelessness of the plumbers who did the 
work. But there were numerous instances in which the 
water froze in connection*, that were laid on the level of the 
main. It did not need an occurrence of this kind to prove 
that there are a great many plumbers who have no con- 
sciences, for we see in the daily papers numerous remarks in 
regard to their outrageous charges, at all seasons of the year. 
But the manner in which they ordinarily proceeded to thaw 
out a frozen pipe seems to cap the climax, in regard to mak- 
ing repairs in the most expensive manner possible. As a 
general rule, when the water in a house connection was fro- 
zen, the plumber would lay a portion of the pipe bare, and 
light a lire around it, consuming from one to three cords of 
wood, and keeping several men employed for from twelve to 
thirty-six hours, or even longer. In this manner he would 
manage to run up nice little bills of thirty, fifty, one hun- 
dred dollars, and more, if we can credit the statement of vic- 
tims, published in the daily papers. In some extended tours 
of observation throughout the city, we have seen but two or 
three boilers in use, furnishing steam to thaw out the pipes. 
It is such a simple means of clearing a pipe, and the boiler 
required can be constructed so cheaply, that we were sur- 
prised not to find them generally employed. As a result of a 



good deal of inquiry, however, we infer that the plumber 
reasons somewhat in this manner: " It will cost me thirty or 
forty dollars, or perhaps a little more, to make a steamer ; 
and if I use it, I can clear a pipe in two or three hours. But 
if I keep on in the good old way, and build a wood fire around 
the pipe, I will incur no expense at starting, and will be a 
day or two about the job." We shall be greatly mistaken if 
some enterprising individuals do not draw a useful moral 
from these facts, or if, by another winter, the charges for 
this class of plumber's work at least will be properly regu- 
lated. While the house connections were becoming frozen, 
the street hydrants were following suit; and we see by the 
papers that in some cases they were frozen so hard that fires 
made great headway before they could be brought into ser- 
vice. We have been edified, in New York, by disputes be- 
tween two departments, as to whose duty it was to thaw out 
the hydrants ; but we have not seen much stress laid upon 
the fact that it is somebody's duty to prevent the hydrants 
from freezing up. In fact, we find a good many people who 
seem to think it is the correct thing for ice to form in a hy- 
drant in cold weather, so that it cannot be used until the ice 
is melted. On the contrary, however, if a hydrant is properly 
constructed and cared for, no ice will ever form in it until 
the main with which it is connected becomes frozen. We 
could give a number of reasons in support of this assertion, 
but a practical proof will no doubt be more satisfactory to 
our readers. On the occasion of a recent visit to Poughkeep- 
sie, in this State, we wpre very courteously shown around 
the water works by Mr. Davis, the superintendent. This 
gentleman informed us that, though it had been cold enough 
to form ice in one or two instances in the mains, all the hy- 
drants had been serviceable, with a single exception. This 
single hydrant, which was frozen up, well illustrates the 
value of system. The hydrants are all inspected every day 
to see whether or not they are frozen ; and immediately after 
a fire, the hydrants that have been opened are examined by 
an employee of the water department, to make sure that they 
are properly drained and closed. After one fire, the chief 
engineer of the fire department reported that three hydrants 
had been opened, while, in fact, four had been used. As a 
consequence, the fourth hydrant was not examined, and ice 
formed in it during the night ; but it was discovered early 
the next day and thawed out. Now it seems to us that this 
demonstrates that hydrants can be kept ready for use even 
in very cold weather, although, as generally managed, they 
are very apt to freeze. It may be added that there are some 
forms of hydrants that should never be employed in a region 
where pipes are liable to become frozen up. 



INCBEASE OF POSTAL CHAEGES. 

The same Congress which rendered itself infamous by the 
passage of the well known salary grab again looked af- 
ter its own interests, at the expense of those of the public, 
during the last hours of the late session, by enacting a law 
altering the postal rates in order that its own speeches might 
be enabled to cumber the mails. By a recent amendment to 
the postal law, the speeches of members and other stuff are 
to be sent free, while the postage charged to the public is 
doubled in price. Instead of half a cent an ounce, the scale 
is now altered to one cent an ounce on every one of the fol- 
lowing articles : Books, pamphlets, maps, prints, engravings, 
transient magazines, periodicals and newspapers, circulars, 
handbills, posters, occasional publications, prospectuses, 
book manuscripts, proof sheets, blanks, patterns, samples, 
and, in fact, all articles sent by mail except letters, and 
newspapers ai.d periodicals sent by publishers. The new 
rate imposes an enormous additional expense on those who 
use the post office as a means of transmission for articles 
more bulky than simple letters. 

That this additional tax upon the people is due, in large 
measure, to the lobbying influence of the express companies 
there is very little room for doubt. Cheap postal rates are 
obviously in opposition to their interests, and it is well known 
that a strong and constant pressure has been brought to bear 
on Congress in their behalf during the past session. The 
express charge for the smallest package sent from New York 
to San Francisco is 75 cents ; the post office carries one 
weighing a pound for sixteen cents, and before the recent 
amendment did the same service for eight cents. In some 
cases, for packages of certain weight forwarded short dis- 
tances, under the old law the mail rates were much below the 
express charges ; under the new, the former aie considerably 
higher 

There is a large number of persons whom the measure 
will directly affect in a business point of view. Publishers 
of books, of pamphlets, in fact of all works other than pe- 
riodicals, many of which are of great value to the commu- 
nity as disseminators of useful information, will find it ne- 
cessary to reduce the weight of their packages one half, in 
order to mail them at the same price as formerly. From this 
follows a diminution of labor and a decreased consumption 
of paper and material, and thus other classes of the public 
are in turn affected. Mercantile houses selling by samples 
sent by mail, shippers of seeds and of manufactured pro- 
ductions readily inclosed in small packages, and like for- 
warders will, in many instances, find the doubled postal 
charge by no means an inconsiderable inroad into their profits, 
and it will necessitate on their part a reduction in the weight 
of the articles sent. The consequence of the above, so far 
as the postal revenue is concerned, is that it will remain 
stationary, and will not experience that gradual increase 
which has always been attendant upon the cheapest tariffs. 

The measure generally affects the reading public. Three 
cents postage must now be paid on the Scientific Ameri- 
can and other large papers, and eight cents on each maga- 
zine that formerly went for four, and so on. Besides, a 



rather anomalous state of affairs is caused when a person is 
charged three cents to send this paper across the river from 
New York to Brooklyn, and but two cents to forward it over 
the ocean to London. 

The country has very little cause for gratitude to Senator 
Hamlin, of Maine, for pushing through this ill-advised law. 
Its prompt and early repeal is a measure which the next Con- 
gress will doubtless find is demanded by the people. 



MODELS BY MAIL. 
We recently advised our readers that, by the provisions of 
the new postal law, they were at liberty to send models and 
other matters through the mail, in packets weighing not 
more than four pounds, at the rate of eight cents a pound ; 
and we dilated a little upon the excellence and great public 
convenience of this arrangement. But scarcely were our 
types printed before the salary-grabbing Congress made a 
change in the law, doubling the above rates for the public, 
while ordering their own speeches to be sent free. Looked 
at in one aspect, this is an outrage on the public ; but it can- 
not be helped until the meeting of the new Congress in De- 
cember. Meantime the public must endure the payment of 
the doubled rates, and all who propose to send models should 
bear it in mind. Sixteen cents a pound must now be paid. 



A TEADE MASK EEJECTI0N. 

The Commissioner of Patents, on an appeal taken to him 
in person, has had occasion to set aside a decision of the 
Trade Mark Examiner, who refused registration to the ap- 
plicant, because the latter stated in his papers that he had 
not used, but intended to use, the mark. The Examiner 
rejected the application, requiring that, before he would 
grant it, the applicant must strike out the word " intended" 
and insert " commenced," thus making the applicant say in 
his papers that he had already commenced to use the mark. 
As this was not true, the applicant declined so to state, so 
the case was rejected and the appeal taken. 

The Commissioner of Patents reversed this decision, and 
at the same time administered to the Examiner a rebuke 
which, if has any sensibility, he will be likely to remember. 

" The language of the statute is made so plain that it would 
seem impossible for any one to err therein. Yet this plain 
language the Examiner assumes to criticise as loose, and in • 
terprets it exactly contrary to the obvious meaning by an al- 
together unnecessary inference." 

The decision of this Examiner is only one of the many ex 
am pies of Patent Office errors which are not likely to be elimi- 
inated while the present practice is maintained. About one 
hundred examiners are now employed, chiefly in hunting up 
objections to the^grant of petitions for patents. If they did 
not make large numbers of incorrect rejections, their occupa- 
tion would, to a great extent, be gone. 



PABTNEB8HIPS OF ANTS AND PLANTS. 

The curious observations of the " Naturalist in Nicaragua," 
in connection with the ant-supporting plants and plant-protect- 
ing ants of tropical America, have been described in these 
columns. In certain acacias and cecropias, it will be remem- 
bered, Mr. Belt found the ants serving as volunteer armies 
for the defence of the trees against invasion by insect or 
other enemies, resenting with bites and stings the slightest 
interference with their charge, while the plant in return pro- 
vided habitations for the ants, and either special secretions 
and fruits for their sustenance, or juices for the support of 
their domestic cattle : the relation between the two being so 
close that neither could thrive without the other. 

It appears from the investigations of Mr. Britten, of the 
Botanical Department of the British Museum, that this re- 
markable sort of partnership is not so rare as has been sup- 
posed. His attention being called to the matter by Mr. Belt's 
observations, Mr. Britten has gone over the books and ma- 
terial at his command, and collected the scattered notices of 
ant-tenanted plants, a resume of which he gives in a long 
article in the Popular Science Ilevieif, mentioning the follow- 
ing orders and genera as affording known examples, and 
specifying the parts of the plants which the ants inhabit 

Leguminosw: Acacia, various species : thorns. 

Melastomacea: Tococa, calophysa, mycrophysa, myrmidon e, 
and maieta, various species : petioles and leaf bases. 

Rubiacem: Myrmveodic and hydrophytum: tubers. Remigia, 
petioles. 

(rentianacea> : Tas7iia Guianensis: stems. 

Boraginaceiv: Cordia nodosa: base of petioles. 

Verbenacea : Clerodendron: internodes. 

Poll gonacem: Triplaris, various species: trunks and branches 

Artocarpaeem; Cecropia peltata : trunks and branches. 

Orchidacea: Schomburgkm tibicinis: pseudo bulbs. 

One of the most striking instances of this sort is afforded 
by myrmecodia tuberosa, to the very existence of which it is 
essential that the tuber should be tenanted by ants. It was 
discovered by Rumpf, inAmboy, something over a hundred 
years ago ; but he was uncertain whether the whole was a 
vegetable or whether the tuber was an ant's nest from which 
the plant sprung. It presents the form of a large, irregular 
tuber, from which spring a few thick, fleshy leaves crowded 
together at the summit. Dr. Beccari, who has lately col- 
lected the plant in Borneo, has watched the development of 
the tube throughout all its stages. The seed is surreunded 
by a viscid pulp, resembling that of the mistletoe,and readily 
attaches itself to ihe branches of trees on which it falls. It, 
is probable that birds aid also in its distribution. The seed 
soon germinates under favorable conditions and unfolds its 
cotyledons ; the stem develops slightly, then stops until a 
particular species of ant burrows a small lateral cavity at 
its base. The wound determines a great development of 
cellular tissue, as the sting of the cynips causes galls on the 
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oak ; and as the stem enlarges into a sort of tuber, the ants 
excavate galleries in all directions and establish therein their 
colony. The marvelous part of the matter is that, if the 
stem is not invaded by the ant, it fails to develop and the 
plant dies. The apparently abnormal tuber appears to be es- 
sential to the growth and maturity of the plant; and the 
ants — a small, red, and very fierce variety — aid in protecting 
the plant by making it unpleasant for anything which hap- 
pens to disturb their dwelling. 

The genus myrmccodia was formerly regarded as exclu- 
sively Malayan ; but it is now known to be represented in 
Java and also in Australia. Five specimens of an Australian 
species are now growing at Kew Garden. 

They have a slaty-gray color and greatly resemble wasps' 
nests. The galleries with which the tubers are intersected 
are lined by the ants with a thin papery material. Whether 
colonies of ants were imported with the plants, Mr. Britten 
does not say. The allied genus hydro phytum has a simi- 
lar structure, and the best known species, h. formicarium, 
is tenanted by ants. There are three or four other species 
known, natives of Tropical Australia, the Fiji Islands, and 
the Indian Archipelago. 

The next occurrence of the sort was observed by Aublet, 
and described in 1775, in his account of the plants of French 
Guiana. Aublet mentions two species of triplaiin as in- 
habited by ants which acutely tormented him when he inter- 
fered with the trees in which they had taken up their resi- 
dence. More recently Weddell, describing these trees, the 
trunk branches and even the smallest twigs of which are 
hollow and tenanted, says that, if one happens to touch the 
trunk of a t-riplans accidentally, especially if it be shaken, 
the ants rush out by hundreds from the interior through the 
small canals by which the medullary canal communicates 
with the exterior ; and if escape is not made quickly, the in- 
truder is covered with dangerous guests, the bite of which is 
exceedingly painful. The Indians of Guiana call the triplaris 
the " ant tree," the tree being occupied by ants in every 
stage of ils development. Weddell has found the tree, and 
suffered from the attacks of the ants, a clear brown variety, 
in many parts of Brazil, in Bolivia, and in Peru. 

In the work already mentioned, Aublet describes also a 
shrub of the genus taclda, the stems of which, like those of 
the ceempia described by Belt, furnish bed and board for 
species of ants. The Galpis call it tachia, which in their 
language signifies "ant's nest." 

The bases and petioles of the upper leaves of certain South 
American species of the genus cordia are similarly tenanted, 
so likewise are the leaves of a number of closely allied genera 
of melastomacea. all natives of South America. In these it 
is usually the petiole which has developed a form adapting 
it as a residence for ants. The following description, which 
Aublet gives of the mode of growth in the toeoea Guianienisis 
will apply with slight modifications to all the other genera: 
The leaves are attached to the stems by a small hairy petiole, 
hollowed out into a groove on its upper surface and convex 
below. The two sides of the petiole swell out so as to form 
a double heart shaped bladder, corresponding with which are 
two holes on the under side of the base of the leaf, between 
the two intermediate nerves. Through these holes the ants 
have access to the divisions of the heart-shaped bladder. 
The stems, which are hollow, are entered by different open- 
ings. Mr. Belt describes a similar arrangement which he 
observed in an allied plant in Northern Brazil. A Mr. Trail, 
who is at present in vestigating this subject in Central America, 
writes to Dr. Hooker from Santarero, that at least three 
species of ants inhabit a melastomaceous plant of that region : 
he believes it to be myrmodona formlcaria. 

The manner in which the acacia known as the bull's horn 
thorn is tenanted and defended by ants in Nicaragua, as 
observed by Mr. Belt,was_described in the Scientific Amebi 
oak last summer. 

In Honduras an orchid affords an equally satisfactory 
residence for ants. The hollow pseudo bulbs have a small 
hole at their base through which the ants enter; and so 
thoroughly do they take possession that Mr. Skinner, who 
discovered the plant, was :il most prevented from collecting 
specimens by the stings of the swarms which rushed out 
upon him when he touched the plant. The orchidaceous 
plant referred to by Mr. Bates, " The Naturalist on the 
Amazons," in describing the formicarium of the Brazilian 
crematogaiiUrllmatii.i, was probably a relative of the one de- 
scribed by Mr. Skinner. 

Now that attention has been called to the matter.itis quite 
.ikely that other partnerships of the sort will be discovered. 
Indeed Mr. Britten mentions several plants, specimens of 
which give evidence of such occupation. They are all South 
American species: a rubesaceous plant no referred to Remijia; 
and two species of hyptis — h. Salzmanni and /*. calophylla — 
which almost invariably present hollow swellings suitable 
for formiearia 

m i« i » 

MOLECULAR CHANGES IN METXLS, 

BY PROFESSOR R. H. TnUHSTON. 

In a series of articles contributed to the Scientific Amer- 
ican during the past year, the writer £,ave an outline of the 
various phenomena affecting the strength of metals used in 
construction, and described some that were peculiar in char- 
acter and but recently discovered, illustrating these facts by 
graphic representions of the changes of resistance with 
change of form, such as were obtained by the automatic ac- 
tion of the autographic testing machine of the Mechanical 
Laboratory of the Stevens Institute of Technology. There are 
some phenomena which cannot be conveniently exhibited by 
strain diagrams ; such are the molecular changes which occu- 
py long periods of time. These phenomena, which consist 
in alterations of chemical constitution and molecular change* 



of structure, are not less important to the mechanic and the 
engineerthan those already described. Requiring, usually, a 
considerable period of time for their production, they rarely 
attract attention, and it is only when the metal is finally in- 
spected, after accidental or intentionally produced fracture, 
that these effects become observable. 

The first change to be referred to is that gradual and im- 
perceptible one which, occupying months and years, and un- 
der the ordinary influence of the weather, going on slowly 
but surely, results finally in important modification of the 
proportions of the chemical elements present, and in a con- 
sequent equally considerable change of the mechanical prop- 
erties of the metal. The process of oxidation.or corrosion, is 
such a process, and is the most familiar one. Cast and 
wrought iron are both subject to it, the latter to, by far, the 
most serious extent. Cast iron is comparatively little affected 
by oxidation, even where exposed in wet situations or to al- 
ternate moisture and dryness. Wrought iron, under ordi 
nary conditions of exposure, is said to become rusted to the 
depth of a sixteenth of an inch in a quarter of a century. In 
exceptionally trying situations, it corrodes far more rapidly. 
Steam boilers are sometimes rusted through, about the water 
legs, at the rate of a sixteenth of an inch a year, and instan- 
ces have been known of even more rapid work that this. 
Exposure, however, while producing oxidation, has another 
important effect : It sometimes produces an actual improve- 
ment in the character of the metal. 

Every mechanic knows that old tools.which have been laid 
aside or lost for a long time, seem to have acquired excep 
tional excellence of quality. Razors which have lost their 
keenness and their temper recover,like mankind, when given 
time and opportunity to recuperate. A spring regains its 
tension when allowed to rest. Farmers leave their scythes 
exposed to the weather, sometimes, from one season to an- 
other, and find their quality improved by it. B°il er makers 
frequently search old boilers carefully, when reopened for 
repairs after a long period of service, to find any tools that 
may have been left in them when last repaired ; and if any 
are found, they are almost invariably of unusually fine qual- 
ity. The writer, when a boy in the shop, frequently, if de- 
nied the use of their tools by the workmen, looked about the 
scrap heaps and under the windows for tools purposely or 
carelessly dropped by the men; and whenever one was found 
badly rusted by long exposure, it proved to be the best of 
steel. One of the most striking illustrations of this improve- 
ments of the quality of wrought iron with time has recently 
come to the knowledge of the writer. The first wrought iron 
T rails ever made were designed by Robert L. Stevens about 
the year 1830, and were soon afterward laid down on the 
Camden and Amboy Railroad. These were Welsh rails, and, 
when put down, were considered, and actually were, brittle 
and poor iron. Many years later, these were replaced by 
new rails, but until quite recently some still remained on 
sidings. When a lot of unusually good iron was wanted, 
some of these rails were taken up and re-rolled into bar iron. 
The long period of exposure had so greatly changed the 
character of the metal that the effect was unmistakable. These 
facts are stated by gentlemen upon whom perfect reliance 
may be placed. 

" But," it will be asked at once, " how can such changes 
occur without apparent cause, however long the time?" 
There are probably two methods of improvement, each due 
to an independent molecular action. In the case of the razor 
and the spring, which regain their tempers when permitted 
to rest, it seems probable that a molecular rearrangement of 
particles.disturbed by change of temperature in one case and 
by alternate flexing and relaxing in the other, goes on, much 
as the elevation of the elastic limit and the increase of resist- 
ing power, discovered by the writer and shown on the strain 
diagram, takes place under strain and set. The other cases 
may probably be due to a combination of this physical 
change with another purely chemical action, which is illus- 
trated best in the manufacture of steel by the cementation 
process. In this process, iron, imbedded in charcoal and 
kept at red heat, gradually absorbes carbon and becomes 
steel. Here the element carbon enters the solid masses of 
iron, and diffuses itself with greater or less uniformity 
throughout their volume. There seems to exist a tendency 
to uniform distribution which is also seen in a thousand other 
chemical changes. Many chemical processes are accelerated, 
checked, and even reversed by simple changes of relative 
proportions of elements, which compel acceleration or re- 
versal as the only means of securing this uniformity of dis- 
tribution. 

When, therefore, wrought iron, containing injurious ele- 
ments capable of oxidation, is exposed to the weather, the 
surface may be relieved by the combination of these ele- 
ments with oxygen, and the surcharged interior, by this ten- 
dency to uniform diffusion, is relieved by the flow of a por- 
tion to the surface, there to be oxidized and removed. This 
process of flow goes on until the metal, after lapse of years 
perhaps, becomes comparatively pure. Meantime the occur- 
rence of jarring and tremor, such as rails are subjected to, 
may accelerate both this and the previously described 
change. 

The effect of strains frequently applied, during long inter- 
vals of time, is quite different, however, where they are so 
great as to exceed the elastic range of the material. The ef 
feet of stresses which strain the metal beyond the elastic 
limit has already been referred to in the Scientific Ameri- 
can. The ease of the porter bar (of which a sketch was 
given, showing how, after a long period of severe usage, it 
finally broke suddenly, exhibiting the peculiar fracture 
characteristic of such a method of rupture) will probably be 
remembered by many readers. A still more marked case 
has recently come to the notice of the writer 



The great testing machine at the Washington Navy Yard 
has a capacity of about 800 tuns, and has been in use 35 
years. Quite recently, Commander Eeardslee, whose valu- 
able work has been alluded to in this paper, subjected it to a 
stress of 288,000 lbs., but it subsequently broke down under 
about 100 tuns. The connecting bar which gave away had 
a diameter of five inches, and should have originally had 
a strength of about 1,000,000 lbs. Examining it after 
rupture, the fractured section was found to exhibit strata 
of varying thickness, each having a characteristic form of 
break. Some were quite granular in appearance, but the 
larger proportion were distinctly crystalline. Some of these 
crystals are large and well defined. The laminae, or strata, 
preserve their characteristic peculiarities, whether of gran- 
ulation or of crystallization, lying parallel to their axis and 
extending from the point of original fracture to a section 
about a foot distant, where the bar was broken a second 
time (and purposely) under a steam hammer. It thus differs 
from the granular structure which distiguishes the surfaces 
of a fracture suddenly produced by a single shock. and which 
is so generally confounded with real crystallization. This 
remarkable specimen has been contributed by the Navy De- 
partment to the. cabinets of the Stevens Institute of Tech- 
nology. 

The somewhat similar instance of the dropping-off of the 
end of an immense shaft at the Morgan Iron Works, some- 
time since, while the opposite end was under the steam ham 
mer, has been described in the Scientific American, 

Were more conclusive evidence required of the occurrence 
of crystallization of iron, it has recently been given by an 
interesting incident at the Stevens Institute of Technology. 
A pupil, while annealing n number of steel hammer hendp, 




left them exposed all night to the high temperature of the 
air furnace in the brass foandery ; when finishing one of them, 
a careless blow broke it, and the fractured surface was found 
to possess a distinctly crystalline character. In this example, 
however,the faces were all pentagonal, and were usually very 
perfectly formed. These illustrations are conclusive of the 
question whether iron may crystallize under the action of long 
continued and severe shocks, or of high temperature. When 
imperfect crystals are developed, it is easy to mistake them, 
but the formation of pentagonal dodecahedra, in large num 
bers and in perfectly accurate forms, may be considered un- 
mistakable evidence of the fact that iron may crystallize in 
the cubic, or a modified, system. This may apparently take 
place either by very long-continued jarring of the particles 
beyond their elastic limits, or under the action of high tem- 
perature, by either mechanical or physical tremor. But no 
evidence is given here that a single suddenly applied force, 
producing fracture, may cause such a systematic and com- 
plete rearrangement of molecules. The granular fracturfl 
produced by sudden breaking, and the crystalline structure 
produced as above during long periods of time, are, appar- 
ently, as distinct in nature as they are in their causes. The 
broken hammer head is so beautiful and perfect an illustra- 
tion, and such instances are so rare, that it has been drawn 
and engraved by the accomplished gentlemen attached to the 
Scientific American, and appears in this article as the first 
illustration of the kind which has appeared in the literature 
of engineering. 
Stevens Institute op Technology, Hoboken, N. J, 



Bacteria and Putrefaction. 

Dr. Arnold Hiller, of Berlin, has made a series of elaborate 
experiments with the view of determining the relations »f 
bacteria to putrefactive changes, and has come to the conclu- 
sion that the whole subject needs to be re-examined from 
the beginning. He has demonstrated that active putrefac- 
tion may take place in the absence of bacteria, and that bac^ 
teria may be present in abundance without giving rise to 
putrefaction. In short it seems quite possible that effect 
may have been mistaken for cause, 



The managers of the International Centennial Exhibition 
will promote the interests of the enterprise by establishing 
an agency in New York, and announcing the fact through 
the newspapers. A number of persons call at the office of 
this paper every day for information which we are unable to 
give. 

■ m ■ 

A one track prismoidal railway is to be in operation by 
July 5, 1875, from Sonoma, Cal., to deep water in Sonoma 
creek, thus making communication by rail and water with 
San Francisco. 
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IMPROVED TBEE PBOTECTOB. 

We publish an engraving of a tree protector which is in- 
tended by its inventor to furnish an efficient guard to the 
trunks of trees, and which is also easily placed, removed, and 
packed for storage and transportation. It is constructed of 
U-shaped wires, A, and straps of light sheet metal, B; the 
number of each depends on the required hight of the pro- 
jector. In the straps, B, at a suitable distance apart, are cut 
pairs of short parallel slits. The metal between the slits is 
bent outward to form a half round transverse groove, and 
inward to form a half round transverse groove. In this 
way are formed sockets to receive the wires, A. The arms 
of the loops or bends of the wires, A, overlap or interweave 
with each other. Upon the end of each strap, B, is formed a 
mall tongue, I 1 , which fits into a short transverse slot, J 2 , 




urmed in said straps, B, near their other ends, as shown in 
Figs. 1 and 2. In the straps, B, at their square ends, and at 
a little distance from their tongued ends, are formed holes, 
b a , Fig. 2, in such positions as to coincide with each other 
when the ends are overlapped, to receive a short bolt, C, 
which is secured in place by a nut screwed upon it. The 
outer arm of the last wire loop at each end of the straps, B, 
overlaps the last arm of the loop at the other ends of the 
straps. 

Patented April 7, 1874, through the Scientific American 
Patent Agency. For further particulars address Mr. Dwight 
Hitchcock, 34 Greene street, New York city. 

a «#s ^ 

TO HAKE OVALS AND CIBCLES OF ANT SIZE. 
The following methods will be found convenient, in the 
absence of dividers or other instruments : 




To make an oval, tie- together the ends of a thread or 
string. Two pins arranged within the loop, as shown, gov- 
ern the size of the oval, which is marked upon the paper by 
means of a pencil, carried against one side of the loop as in- 
dicated. The dimensions of the oval may be made larger or 
smaller, as desired, by enlarging or diminishing the size of 
the loop. Elliptical garden paths, flower beds, etc., may be 
accurately laid out in this way. 




To describe a circle, attach one end of the cord to the cen- 
ter pin, and place the pencil in a loop at the other end. Then 
sweep the pencil around. 

These methods are useful for cutting out picture ovals, 
patterns, and other purposes. 



England and the United States, according to the latest 
statistics, are the largest sugar-consuming countries in the 
world. In 1874 England consumed 830,000 tuns, or about 
57"2 lbs. per head of population. The United States in the 
same period used 770,000 tuns, or 44 lbs. per individual. 



To prevent hard soap, prepared with soda.from crumbling 
he bars may be dipped in a mixture of resin soap, beef tal- 
ow, and wax 



MEASDBING BUILDING MATEBIALS. 

Mr. Richard Horton publishes, in a recent work entitled 
" The Complete Measurer," the following practical applica- 
tion of his method of ascertaining the solid contents of a 
tree or similar body : 

" Measure its length in feet by a rod, tape, or carpenter's 
rule, and then take its circumference in the middle with a 
piece of common whipcord, doubling the cord into four 
equal parts, and so apply it to the carpenter's rule, to learn 
the quarter girt in inches, with any fractional quarter or 







I 

i 






No I 



No 2 



No 3 



quarters of an inch that there may be. Or the circumference 
of the tree may be taken with a narrow, non-elastic painted 
tape, having spaces of four inches marked upon it, each 
space being numbered in successive rotation as girting inch- 
es, and every such space subdivided into four equal parts by 
a partial mark on the tape, to answer as quarters of inches. 
A purchaser will prefer using the whipcord, unless at the 
commencement of the tape three quarters of an inch is given 
in the measurement as an^ equivalent to him for the accus- 
tomed advantage obtained by the doubling of the whipcord to 
apply to the carpenter's rale to find the quarter girt of the tree. 
The ..ape, when passed round the tree, shows its quarter girt 
forthwith. These directions for taking the dimensions of a 
tree or pillar are under the consideration of its size being the 
same throughout, as instanced by the diagram No. 1 ; or of 
the tree or column tapering regularly from one end to the 
other, after the manner of the diagram No. 2. But when the 
size of a tree is not regular its whole length, in consequence 
of sudden variations in its circumference, each part or length 
of it so varying in girt must be measured separately, in con- 
formity with the subjoined diagram, No. 3, and then the 
contents of the different parts added together. Having ob- 
tained the length and the quarter girt as directed, we refer 
to the top of the table for such quarter girt ; and beneath it, 
opposite to the length of the tree found in the outward co- 
lumns of the page, is shown the solid contents of the tree, 
or portion of the tree, as it may be. 



Length. 
Feet. 


Quarter girt, 
Inches. 


Solidity. 
Feet. 


14 


17 


35i 


9 


11 


9} 


11 


81 


7 
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Any part of a timber tree not girting 24 inches (that is 6 
inches in quarter girt) is not usually considered timber, and 
is excluded from the measurement, 
unless by agreement to the contra- 
ry. 

The annexed diagram of the 
transverse section of a tree, with its 
demonstration, is intended to ex- 
emplify the principle upon which 
the round timber table is compiled, °i\ 
and to represent how to acquire the 
true quantity of any round body, 

be its size what it may, as also to clearly show the construc- 
tion of the square-sided timber table which Hoppus erro- 
neously adopts for round timber." 



IMPBOVED SUGAB-BEFINING TANK. 

We illustrate herewith a new process for refining sugar, 
in which the raw product is, when suitably moistened, sub- 
jected to the action of air at a high pressure, so that the air 
is forced into and percolates through the granules, effecting 
the bleaching and purifying the sugar before it is dissolved. 
A subsequent part of the process consists in admitting steam 
and water into the vessel or tank, to complete the purifica- 
tion. 

In the engraving, A is the tank, constructed (together with 
its false bottom or horizontal partition) of such strength and 
material that a pressure of about 65 lbs. to the square inch 
may be exerted thereon. The false bottom, B, is perforated 
and provided with sieves, being placed at suitable hight 
above the bottom of the tank, A, and stiffened by additional 
braces, a. The top part or side of tank, A, or both, may be 
provided with a manhole, b, for admitting the raw sugar, 




the top of the tank being connected with the air-forcing 
pump by a pipe, d, at one side. A water pipe, e, of the top 
furnishes the water required in the treatment of the sugar. 
The tank is provided with a steam pipe, f, which surrounds 
the tank and admits the steam. An exit pipe and stopcock, 
g, below the steam pipe, /, admit the drawing-off of the so- 
lution of sugar, while pipes, h, serve as outlet pipes for the 
molasses or sirup. The degree of pressure is indicated on a 
manometer placed at a suitable point of the tank. 

The raw sugar is filled into the tank and moistened, and a 
better quality of raw sugar, suitably moistened, placed on 
the top. The manhole and pipes are then closed, with the 
exception of one at the bottom below the sieves, and that 
connected with the force pump. The air-forcing pump is 
now set in operation, and the sugar exposed gradually to 
pressure. 

The same tank is then made use of for the purpose of dis- 
solving the sugar by admitting water and steam at the same 
time through the water pipe, e, and steam pipe,/. 

When the purging of the sugar is complete, the air-forc- 
ing pump is continued in operation and dry cold or heated 
air forced through between the granules of the sugar, dry- 
ing the same rapidly and carrying the evaporated moisture 
in similar manner as the sirup, through the lowermost outlet 
pipes. 

Patented June 23, 1874, through the Scientific American 
Patent Agency. For further particulars, address the inven- 
tor, A. H. \V. Schrader, Hoboken, N. J. 



Every stone for grinding tools should be provided with a 
rest, aDd apprentices should be taught how to use it. 



Agricultural Work Tor march. 
The proper preparation of the ground, care of hotbeds, 
and sowing of hardy seeds will now occupy the gardener. 
Seeds of asparagus may be sown as soon as the ground can 
be worked, in drills a foot apart, and plants from seed sown 
last year may be set out. Put in rich soil in rows three to 
four feet wide, and a foot apart in the rows. Old beds ought 
to have a good dressing of rich manure. Sow beets, carrots, 
parsnips, and salsify early, in drills of fifteen or sixteen 
inches, and thin out as soon as they can be handlei. Cab- 
bage and cauliflowers from hotbeds, or wintered over, may 
be set out as soon as the ground is fit. Give them a good 
location, and keep them thoroughly worked. Sow celery as 
early as possible, and keep clean of weeds. Lettuce may be 
set out and seed sown for succession. As soon as the ground 
is tillable, onion sets may be planted and seeds sown thickly 
for sets for next spring's planting. They need a rich soil. 
Sow parsley seed in drills a foot apart, and keep clean. If 
the seed are soaked in warm water they germinate sooner. 
As soon as the ground can be worked, peas should be sown : 
make the drills pretty deep, cover with earth, and on top of 
this put fine manure. Put brush to them early. Potatoes 
for early use should be put in as soon as possible. Spinach 
may be sown now, and that sown last fall ought to be culti- 
vated. Turnips may be sown as soon as the frost is out. 

Hotbeds should be in order for sowing egg plants, toma- 
toes, and peppers to be set out in May. Melons, squashes, 
and cucumbers may also be started in them, a good way be- 
ing to reverse pieces of sod and plant the seeds on them, as 
they are then easily moved, and, adds the American Farmer, 
have your seeds and tools all ready for the work now at 
hand. 



A little camphene dropped between the neck and stopper 
of a glass bottle will render the latter easily removed if 
jammed fast. 
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GATHERING AND STORING ICE. 

Our engravings illustrate the most recent improvements 
in the methods and tools employed forgathering and storing 
ice. They are selected from the Science Record for 1875. 

Fig. 1 is a general view from a wintersceneon the Hudson 
river, one hundred miles above the city of New York. At 
various convenient points along the banks of the river are 



about an inch in depth (see Fig. 1). Following the mark- 
ers, plowmen with plows of deeper blade sink the groove to 
a depth of three inches, and continue this operation until a 
sufficient depth is attained, 
the blocks firmly together. 



Speed of Trains and Weight of Rolling Stock. 

The current report of the Railroad Commissioners of Maine 

contains suggestions in regard to reducing the speed of trains 

Just enough ice is left to hold I and the weight of rolling stock on railways, to the end of 

The next operation is to sepa- ] diminishing the wear and tear of the latter and of the track. 



rate a raft of the blocks (generally 112 in number) by taps of In a communication from Superintendent Sawyer, of the St. 
the heavy ice chisel. These rafts are towed by horses into Croix and Penobscot Railroad, that officer writes: "With 




Fig. l.-ICE GATHERING ON THE HUDSON RIVER, NEAR NEW YORK. 



located immense storehouses, within which the ice is deposi- 
ted, and kept for summer use. Fifty thousand or a hundred 
thousand tuns are frequently deposited in a single store- 
house. 

The storehouse buildings are composed of wood, with double 
walls, and are very rough-look- 
ing. In summer the ice is 
loaded into barges, towed 
downstream to New York, de- 
livered therefrom directly into 
ice carts at the dock, and 
thence distributed to custom- 
ers at the doors of their dwel- 
lings. Ice is thus ordinarily 
supplied in New York at a 
cost to the user of about one 
quarter of one cent up to one 
cent per pound, depending on 
the quantity taken and the re- 
lative abundance of the sup- 
ply. An open winter yields a 
poor crop of ice, and the price 
during the ensuing summer is 
fixed at a higher figure. 

In gathering ice, the work 
commences as soon as the ice 
reaches a thickness of nine 
inches. The plots of good ice 
(for the thickness and quality 
of the ice vary greatly at dif- 
ferent points on the river) 
within convenient distance of 
the ice houses are staked out 
and marked with hemlock 
brush. Then, with ice plows, 
the men mark out the ice in 
suitable squares (86 by 22 
1 nches), cutting the groove 



a canal cut from the pond to the ice house, where the raft is 
secured by pikemen, and thrust toward the slope of the ice 
house. Before this is reached, men with tridents have broken 
the raft into single cakes, which, as they reach the slope, 
are guided to the cleats attached to endless chains, which, 





jig.3.-SMALL ICE ELEVATOR.! 



Fig. 2.-THE STEAM ICE ELEVATOR. 

moved by steam power, carry a steady stream of ice to any 
desired gallery of the storehouse (see Fig. 2). From this 
point, the blocks glide swiftly down an incline until they 
reach the doorways, where bar men dexterously switch cake 
after cake into the slide which leads into the house. The 
work of stowing is quickly done, and the blocks are so ar- 
ranged that a space of two or three inches between the cakes 
gives circulation of air and means of escape for the water 
from the melting ice. When the house is filled, loose hay- 
is thrown over the top, and the house is closed. 

The form of the ice plows is shown in Figs. 1 and 2. One 
of the runners, which is smooth, rests on the ice and serves 
as a bearer; the other runner is provided with a series of 
teeth or shares, which cut a groove in the ice. 

■ H i • 

The New York Canals. 

The State Engineer and Surveyor, in his annual report on 
the canals of New York, says that the navigable canals and 
feeders aggregate a length of about 907 miles, and, with the 
lakes and rivers artificially connected with them, make 1,393 
miles of navigation. The total cost of these canals, includ- 
ing their equipment and extraordinary repairs, is given at 
$100,717,995. 

It appears from the report that the improvement of the chief 
of these works — the Erie Canal — is not yet completed, either 
in width or depth, in accordance with the original plan. It 
is estimated that, for the expenditure of $379,000, a uniform 
depth of seven feet can be secured. The State Engineer 
expresses great confidence that the progress made in the 
use of steam, for towing purposes on the Erie Canal, will 
soon cause steam to supersede all other kinds of motive 
power. 



two engines in equally good repair, we ran one at a speed of 
26 miles an hour, 42 miles daily, with a mail train, and at a 
speed of 14 miles an hour daily with a freight train : total, 
84 miles daily until it had run 14,000 miles, when it became 
necessary to take it off for general repairs. The other ran 

84 miles daily at a speed of 14 
miles an hour, with a freight 
train, until it had run 21,000 
miles before requiring general 
repairs, and was even then 
found in better condition than 
the one running at the higher 
rate of speed. Wood and oil 
were consumed nearly in the 
same proportion. It is fair to 
suppose, also, that the rails, 
sleepers, bridges, etc., suffered 
the same additional wear. It 
is my opinion that an increase 
of speed of 12 miles an hour, 
beyond 14 or 15 miles, will in- 
crease the cost of repairs at 
least 75 per cent. 

" In relation to wheels, I 
think that, at a lower rate of 
speed, a 350 lbs. twenty-eight 
inch wheel is more than equal 
to a 500 lbs. 32 inch wheel at a 
high speed. A heavy axle will 
jar off at high speed before a 
light one will become unsafe 
with the same number of 
miles run at low speed. A 25 
tun engine is of sufficient 
weight for general use. If ad- 
ditional power is required with 
a snow plow on heavy freights, 
rather increase the number of 
engines than the weight of them ; there is less risk in mov- 
ing snow with power and force than with momentum. As 




Fig. ^.-TRANSFERRING ICE FROM THE GALLERY TO THE 
STOREHOUSE. 
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1 passenger cars, a fifty seat passenger car can , i n my opinion , 
be run more economically than the ordinary car. The first 
cost is $1,000 less, the weight and wear on the rails are less, 
the cost of repairs is less, and it requires less power to move 
six fifty seat cars, there being a difference of 18 tuns in favor 
of the six light cars." 
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A Fever Case. 

To the Editor of the Scientific American : 

In the coal regions of Pennsylvania is a town of five or six 
thousand inhabitants, situated in a valley so narrow that, 
for a considerable distance, only one street is possible. Down 
the valley runs a stream or creek which has a fall of about 
200 fe;<t to the mile. Sometimes the stream has a depth of 
8 or 4 foet, at others only as many inches ; it runs under the 
front and back yards and houses, and is used as a very con- 
venient sewer to carry off filth of every description, to bless 
the inhabitants along the river where the current is not so 
rapid. This creek is generally covered with heavy hemlock 
plank, while in every yard is a door through which garbage 
may be empt'ei. 

During last October.a citizen sent his teamster to dig some 
earth from the cellars of two of his stores ; the earth was 
thrown into the street and then hauled some half or three 
quarters of a mile up town, and spread over a vacant lot ad- 
joining some dwelling houses. The earth takm from the 
collars had a pungent odor, and a peculiar watery, iridescent 
appearance. On the night following its removal from the 
cellar, the proprietor of the place, who had superintended 
and assisted at the digging, was taken with violent cramps, 
which lasted several hours, ami then gave place to a dull, 
languid feeling, with pains like rheumatism and a discolor- 
ation of the skin, the hands and arms swelling and becoming 
quite purple. The next day the teamster was taken ill, and 
the doctor pronounced the symptoms to be those of typhoid 
fever. The day following a young man, working in one of 
the stores from the cellar of which the dirt was taken, was 
also taken violently ill, and the doctor pronounced the case 
to be similar to that of the teamster. Upon the same day a 
girl about 1-1 years old, living in the dwelling adjoining the 
lot where the dirt was thrown, was taken with the same 
symptoms, which developed into violent typhoid fever and 
culminated in death a few days later. There were soon 
more than a dozen cases of the fever, as it began to be called, 
and in two weeks the number reached upwards of 60. The 
symptoms generally were violent headache, pain in the back 
of the neck, and high fever, with loss of appetite and gener- 
al languor. When the fever subsided, the tongue became 
coated with a thick coat of dark green matter, which re- 
mained until the patient was convalescent. The fever av- 
eraged, probably, in each case from 13 to 15 days, but was 
followed by extreme weakness, loss of memory, dimness of 
sight, etc., lasting from 3 to 6 weeks additional. 

The majority of cases did not result in a radically typhoid 
condition, as I understand it, ihe bowels being seldom at- 
tacked. In every case where a patient took a relapse from 
exposing himself too soon, the result was fatal, and in very 
few other cases did it prove so. The evidence hardly seems 
indisputable that the fever was contagious, as sometimes 
only one person, and sometimes several, in a large family 
took it. In one case a person who came more than a hun- 
dred miles from home, to nurse a patient, left him upon his 
convalescence, and was home only a few hours when she was 
taken with the same complaint, and went through a regular 
six weeks' course, although hers was the only case in the 
city of 25,000 inhabitants where she resided. 

The question has arisen whether the half dozen wagon 
loads of putrescent mud, the atmospheric conditions, or the 
possibly foul emanations arising from the natural sewer, in 
which the water had been rather low for some time, caused 
the fever. If any of your readers can throw light upon this 
subject, we would be happy to hear from them, as six weeks' 
experience with this fever has sadly broken into twenty- 
eight years of otherwise uninterrupted health. H. 

East. Mauch Chunk, Pa. 



Cotton Manufacturing In tlic South. 

To the Editor of t/ie Scientific American: 

It is a well known fact that cotton factories at the South 
have been making money while many of those at the North 
have been compelled to suspend operations in whole or in 
part. Some of the reasons for this state of things are as 
follows: 

1. Labor i-i cheaper at the South than at the North. 

2 In consequence of a milder climate, the necessary ex- 
pense of living is less there than in New England, as is 
also that of heating factory buildings, etc. 

8. Coal is abundant in the South, and cheap water privi- 
leges can be obtained in every direction. 

4. The purchase of the raw material direct from the pro- 
ducer saves the profits of numerous middlemen, the cost of 
several buildings, and long transportation. 

To these advantages I am satisfied that still another of 
great importance canbe added. The Southern factory should 
buy the cotton in the seed, gin, and then spin it, without 
packing into bales ; and it is to urge some of your inventive 
readers to arrange machinery for this purpose that I write 
this communication. Some of the advantages of such a sys- 
tem would be as follows : 

1. The yarn would be stronger. Baled cotton cannot be 
prepared for carding without beating, and thus weakening the 
fiber to a greater or less extent. 

2. There would be less waste. Frequently much cotton is 
discolored and otherwise injured by foreign substances that 



have been packed with it. I understand that a t the North 
and in Europe it takes from 108 to 115 lbs. of cotton to make 
100 lbs. of yarn; and although the waste is not so great at 
the South, it is nevertheless considerable. 

3. The cotton seed would be pressed at the same estab 
lisliment, and the oil and oilcake sold for many millions 
each year. 

4. The interest on gins and gin houses, which are now 
idle the greater part of the year, would be saved to planters. 

5. The raising of cottons on small farms would be encourag- 
ed. The plantation system is not adapted to free labor, and is 
steadily breaking up ; but until cotton can be readily sold in 
the seed, few small farms will be opened in the cotton sec- 
tion, for the reason that a man cannot afford to buy and 
operate a gin if he only plants a few acres of cotton. Better 
cottons and more per acre will be obtained on small farms 
than on large ones. The reason of this is that a hand can 
plant and cultivate two or three times as much cotton as he 
can pick. During the picking season, the entire field should 
bs gone over at least once a day. Even under the slave sys- 
tem, planters who put in an acre of corn for each acre of cot- 
ton, and sent the smallest pickanniny into the field 
to pick cotton, were often unable to pick fast enough ; 
and now that they have so little control over their workmen, 
the result is sometimes disastrous. But the small farmer 
if he is unable to get extra hands when he needs them, can 
generally rely on wife and children to help. 

I am confident that, under the system proposed, the South 
can manufacture cotton cheaper than New England, or Old 
England either ; and that if the proper effort is made, it need 
not be long before her income from cotton will be double 
what is now. 

Manhatton, Kansas. Albekt Gktffin. 



Telegraph Alphabets. 

To the Editor of the Scientific American : 

In your issue for March 13, you published a communication 
from John Millis, of Addison, Mich. , in regard to telegraph 
alphabets, which is calculated to mislead your many readers, 
inasmuch as it gives an utterly erroneous and empirical view 
of the subject. Mr. Millis states that the Morse " alphabet 
is defective, as the sound of a dash is very much like the 
sound of a dot with a succeeding space." Judging from this, 
I should say that Mr. Millis is as yet but a beginner in the 
art, for when most persons begin to learn to telegraph they 
fancy they perceive the same thing. The fact is, to any one 
at all practised in reading by sound, the defect is by no 
means as stated in the communication under review. No 
operator could possibly mistake a dash sounded for a dot 
with a succeeding space ; aad I do not know an instance.even 
among very ordinary sound operators,in which a mistake has 
occurred for the reason given by Mr. Millis. 

The defect is in the spaced dot letters, C, O, R, Y, and Z. 
This was long ago recognized. Bain avoided it ; but his al- 
phabet was longer than the Morse. In the European code, 
also, the defect is avoided ; and were it not for the difficul- 
ties involved in achange, the Western Union Telegraph Com- 
pany would have adopted it some time ago. It was seriously 
proposed at one time, as I clearly remember. This being the 
acknowledged and long felt-defect in the Morse alphabet, to 
which innumerable errors can be traced and by reason of 
which they are occurring every day.how does Mr. Millis' pro- 
position meet the case ? In the Morse system, there are five 
such letters, Mr. Millis proposes to increase them to seven- 
teen. In other words, his alphabet, besides being cumbrous 
and inadequate to speed, increases the chances of errors 
more than three times. 

It may not be inappropriate to suggest that the composi- 
tion of telegraph alphabets be left in the hands of the great 
body of experienced telegraphers, not only in this country 
but in Europe, who may well be presumed to know the diffi- 
culties and wants of existing systems. 

Washington, D. ('. Wit. E. Sawyer. 



The Sun's Orbit and Kate of motion. 

To the Editor of tlie Scientific American : 

As you have been kind enough to publish several of my 
articles, relative to the retrograde motion of the sun in 
space, you will still confer a favor by publishing the follow- 
ing, relative to the size of the orlrit of the sun and the rate 
of his motion. 

The sun annually retrogrades sufficiently tu keep the earth 
rotating 20 minutes and 23 seconds before she comes to her 
sidereal place in the heavens. Those 20 minutes and 23 
seconds are the 70J portion of a day, and, strange as it may 
appear, I am going to measure the sun's orbit by them. 

As astronomers have not given, so far as I am aware, the 
computed distance of the earth from the sun since observing 
the transit of Venus, I will assume a distance ;and when the 
distance is announced, the correction, if any, can be made. 

Assuming that the distance of the earth from the sun is 
92,000,000 of miles, the circumference of the terrestrial orbit 
will be 552,000,000 of miles. Now, in a sense, the earth 
sweeps around the whole in twenty-four hours. How many 
miles, then, are in the arc which the earth rotates past in 
twenty minutes and twenty-three seconds? Answer: 7,811,- 
320 miles. That is the number of miles the sun travels in a 
year. Multiply the 7,811,320 miles by the number of years 
in precession, to wit, 25,800, and you have for the circum- 
ference of the solar orbit, 201,532,056,000 miles, and for its 
diameter, 67,177,352,000 miles : which shows that the diam- 
eter of the sun's orbit is nearly twelve times as great as is 
that of the orbit of Neptune ; and when the two orbits are 
compared, the latter is like the eye or hole in the center of a 
large circular saw, compared to the saw itself. 

Gloucester, N. J. John HePbcpn. 



Aerial Flight. 

To the Editor of the Scientific American: 

Will your various correspondents on this subject pardon 
my saying, after a careful study, that they are all on the 
wrong track ? The first thing to be done is to comprehend 
the rationale of bird (light. This, I apprehend, is grossly 
misunderstood. It is supposed to be due solely to the me- 
chanical movements of the wings, guided by instinct. Now, 
how could this be? Mere muscular effort will not reason- 
ably account for the ascent in the air, still less for the pro- 
pulsion forward. I would ask naturalists to consider, more 
particularly than they yet have done, the weight of the 
larger birds, the loads they sometimes carry with them, the 
great altitude to which they ascend, and the length of time 
they continue on the wing. Think of birds of passage flying 
for consecutive days without a single break on the journey, 
and that often against a strong head wind, the wings mov- 
ing, in many cases, over 500 times in a minute. What a 
labor to be accounted for! It is manifestly above bird 
strength. If, again, they do rest upon the wing, all the 
greater is the mystery, for they would now have to be both 
kept from falling and glided onward by a power we know 
not of, otherwise one of these two catastrophes would ensue: 
Either they would fall to the ground, or they would fail in 
their journey; they would gi in any direction but the right 
one. Upon the muscular effort theory, they would have be- 
fore them a labor quite exceptional, so herculean that no- 
thing in Nature is to be compared with it. Before they had 
gone many milos.they would fall to the warth exhausted, and 
die. Despite appearances, it must surely be that birds in 
their flight are not entirely dependent upon muscular energy ; 
there must be no labor in the question at all. A beneficent 
Creator has given them the power of flight as their natural 
mode of transit; hence to fly, ti them, is as instinctive, as 
natural, as it is for the heart to beat or the lungs to be inces- 
santly inhaling and expelling large volumes of air. The 
animal flame internally performs unremitting labor.but with- 
out effort expended ; toil there is none, but on the contrary, 
relief. To the winged tribes, it is a labor to walk, hence 
they are doomed to fly, and that is manifestly one of the 
crowning pleasures of bird existence. 

The winged insect tribes afford more striking proof.I think, 
that flight is not entirely the effect of mechanical effort. The 
common bluebottle flies but little ; he darts from place to 
place as if his wings seemed to do no more than balance him. 
I do not think it possible to explain the phenomena in 
question without calling in the aid of some force hitherto 
unsuspected, which, for want of a better term, might be 
looked for under the name of "willpower." If something 
could be laid hold of by investigation in this new channel, 
and applied to the balloon, aeronauts might, with greater 
cheer, prosecute their labors, and save some money and some 
necks, by making the discovery known. Huxley may b? ap- 
proaching the line ef thought. Mount Nk:o. 
Dunedin, New Zealand. 



Early Steam Navigation. 

To the Elitor of the Scientific American: 

In reply to the question : " What was the name of the first 
steamship that crossed the Atlantic? " you answer: " The Sa- 
vannah," built by Crocker and Fickitt in New York, in 1819. 

My father, Dr. C. P. Van Houten, of Amite City, La., who 
will be 82 on April 15, 1875, writes me as follows : In 1816 
he engaged with Allaire and Stoutinger, steam engine mak- 
ers in Fulton's old works in Jersey City, he having previ- 
ously served his time at the business. He afterward en- 
gaged with Daniel Dcdd, engine maker, of Elizabethtown 
(now Elizabeth), N. J. Dodd soon placed him in charge of 
his works ; and during his time, in 1818, the steamship Sa- 
vannah received her engines and boilers from Dodd's shop, 
was fitted out and made a voyage to Russia, calling at Liver- 
pool. She was the first steamship that crossed the Atlantic. 

Matteawan, N. Y. P. L. Van Houten. 

•_.«.«. , 

Frozen Water Mains. 
To tlie Editor of the Scientific American : 

The present severe winter, with its continued low tempera- 
ture and severe frosts, has been a cause of much loss and 
damage to the systems of water supply. Steam fire engines 
have been rendered helpless, and burning towns left to the 
mercies of the elements. A remedy might be found in laying 
an additional pipe under all mainsand service pipes, through 
whwh steam could be injected and the mains thus kept 
from freezing. The steam pipe should be immediately under 
the water pipe, and it could be arranged with a branch ter- 
minating at each fire plug. The steam pipe should also be 
supplied with means of relieving the pipe from the water of 
condensation. 

The steam fire engines could be arranged to force steam 

into the pipe to thaw out the mains and fire plugs, and the 

action of frost might be very much resisted by forcing steam 

through the pipes occasionally in seasons of extremely cold 

weather. C. F. H. 

Hazleton, Pa. 

«^ <#> ^ 

Small Steam Engines. 

To the Editor of the Scientific American: 

I have been much interested in reading the various state- 
ments as to the results accomplished by small steam engines, 
but why does not some one manufacture them for sale? The 
demand for small motors, for driving lathes, coffee mills, 
washing machines, and many other uses, is very great and 
rapidly increasing. Only yesterday, I was inquired of by a 
man who said he had examined all the advertisements in the 
Scientific American and other papers he could find, but 
nowhere could he find a steam engine of from one half to 
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one horse power, nor could lie find any one who could inform 
him where such an engine could be had. 

If some person would make such an engine and boiler.that 
could be sold at a reasonable price, I am confident large 
numbers could be sold. As they would be used by amateurs 
in or about residences, they should be as simple as possible. 
No money should be expended on them merely for show, 
such as planing or polishing parts which can be painted ; but 
they should be strongly built, and special care should be 
taken to furnish ample boiler capacity, with strength suffi- 
cient to prevent accidents. 

Thinking persons are now convinced that much of our do- 
mestic labor can and should be done by power. It is a dis- 
grace to our civilization that a woman should be compelled 
to break her back over a wash tub and board. Very few 
men would be willing to do the same work all day ; and there 
is no reason, why this operation, which is a combined chemi- 
caljand mechanical process, should not be done by machinery, 
and so of many other domestic labors. 

Some fifteen years ago I had great difficulty to find a small 
foot lathe, as no manufacturer appeared to make one for 
sale ; and after writing far and wide, I only succeeded in 
getting one from a man who built it for his own use. Today 
they are regular articles of trade, made by several concerns, 
all of whom find ready sale for them. The same would un- 
doubtedly prove true of small engines. Who will do it 1 

"Washington, D. 0. W. C. Dod«k. 



An Appeal to Inventors.— A New Invention Greatly 
Needed. 

To the Editor of the Scientific American: 

This part of the country is infested with flea* and sand 
llies, and so far I have been unable to find anything that 
will either drive them away or kill them. We have tried 
rock camphor, jarbolic soap, and kerosene oil, and have so 
far failed. The fleas infest our houses and barns.and almost 
every animal that walks. Some people say tha t the sand 
breeds them , some attribute them to the hogs, but there 
have been no hogs running round here since the war. Some 
people say that the fleas are not as bad as they were just 
after the war, but both pests are terrible. We keep our 
bedrooms dark, and undress outside ; and keeping camphor 
in the beds, we have better nights, but in the morning they 
go for us, as hungry as ever and by the score. 

The sand flies go for both man and beast, especially on still, 
moist mornings and evenings, and all day when it is still. 
Some people smoke to drive them away from the face, and 
the negroes substitute a stick in the mouth with a bunch of 
burning rags on the end ; but the little persistent pests will 
bite the ears, hands, and neck, in spite of everything. Kero- 
sene oil will keep them off for 5 <Jr 10 niinutes ; but it evap» 
rates, and they bite as badly as ever. If there is anything 
known to the scientific world, that will either kill or drive 
them off, you will confer a great boon on a large suffering 
community by letting us know of it. 

Borel Plantation, St. Mary's, Ga. William Steele. 
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Pumps are commonly divided into three classes.the suction 
pumps, the force pumps, and the suction and force pumps. 

SUCTION PUMPS. 

A suction pump causes water to raise itself, by relieving 
its surface of the pressure of the column of air resting upon 
it. Tho principle upon which it acts may be explained as 
follows : 

The surface of all water exposed to the air has the pres- 
sure of the air or atmosphere resting upon it ; if, therefore, 
one end of a pipe or tube be lowered into water, and the other 
end be closed by means of a valve or other device, and the 
air contained in the pipe be drawn out, it is evident that the 
surface of the water within the pipe will be relieved of the 
pressure of the atmosphere ; and there will be no resistance 
offered to the water to prevent its ascending the pipe. The 
water outside of the pipe, still having the pressure of the at- 
mosphere upon its surface, therefore forces water up into 
the pipe, supplying the place of the excluded air. The water 
inside the pipe will rise above the level of that outside of the 
same in exact proportion to the amount to which it is re- 
lieved of the pressure of the air, so that, if the first stroke 
of a pump reduce the pressure of the air contained in the 
pipe from 15 lbs. on the square inch (which is its normal 
pressure) to 14 lbs. per inch, the water will be forced up the 
pipe to the distance of about 2| feet, because a column of 
water an inch square and 2| feet high is equal to :ibout 1 lb. 
in weight. 

It is evident that, upon the reduction of the pies <ure of the 
air contained in the pipe from 15 to 14 lbs. per square inch, 
there would be (unless the water ascended the pipe) an un- 
equal pressure upon its surface inside as compared to that 
outside of the pipe ; but in consequence of the water rising 
2 i feet in the pipe, the pressure on the surface of the water, 
both inside and outside, is evenly balanced (taking the level 
of the outside water to be the natural level of the water in- 
side), for the pressure upon the water exposed to the full at- 
mosphere will be 15 lbs. upon each square inch of its sur- 
face ; while that upon the same plane, but within the pipe, 
will sustain a column of water 2£ feet high (weighing 1 lb.) 
and 14 lbs. pressure of air, making a total of 15 lbs. , which 
is, therefore, an equilibrium of pressure fover the whole sur- 
face of the water at its natural level. 



If, in consequence of a second stroke of the pump, the air 
pressure in the pipe is reduced to 13 lbs per inch, the water 
will rise up it another 2£ feet, and so on until such time as 
the rise of the column of water within the pipe is sufficient 
to be equal in weight to the pressure of the air upon the sur- 
face of the water without ; hence we have only to determine 
the hight of a column of water necessary to weigh 15 lbs. 
per square inch of area at the base of the column to ascertain 
how far a suction pump will cause water to rise, and this is 
found by calculation or measurement to be a column nearly 
34 feet high. It becomes apparent then that, however high 
the pipe may reach above the water level, the water can- 
not rise more than 34 feet up the pipe, even though all the 
air be excluded within the pipe, because the propelling force, 
that is, the atmospheric pressure, can only raise a column of 
water equal in weight to itself. It is found, however, in 
practice, to be an excellent suction pump which will raise 
water thirty feet. 

From this it will be perceived that the terms " drawing 
water " and ' ' suction pump " do not accurately represent the 
principles upon which this pump performs its duty ; and it 
would be muchmore proper to call it a "displacement pump," 
since its action is simply to enable the water to rise by dis- 
placing the air from its surface. 

The duty of this pump is, therefore, in the first place, to 
extract the air from the suction pipe, and, in the second 
place, to discharge the water from its barrel through the me- 
dium of valves in such a manner that the column of water in 
the suction pipe is at all times entirely excluded from the 
pressure of the atmosphere. 

FORCE PUMPS. 

A force pump is one by means of which the water is ex- 
pelled from the pump barrel and through the delivery pipe 
by means of the mechanical force applied to the pump pis- 
ton or plunger ; the amount of power required to drive such a 
pump will, therefore, depend at all times upon the hight to 
which the water is required to be forced. When a pump is 
arranged to draw the water, and force it after it has left the 
pump barrel, it is termed a suction and force pump; but if 
the water merely flows into it in consequence of thelevel of 
the water supply being equal to or above that of the top of 
the pump barrel, it is termed simply a force pump. Hence 
a suction pump performs its duty in causing the water to 
rise to the pump, a force pump is one which performs its 
duty in expelling water from its barrel, and a suction and 
force pump is one which performs both duties alternately. 

All pumps require a suction and a discharge valve.the suc- 
tion valve being so arranged as to open to admit the water 
into the pump barrel while the pump piston or plunger is 
receding from that valve, and to close as soon as the plunger 
stops or reverses its motion. The delivery valve is so ar- 
ranged that it closes as the pump plunger or piston recedes 
from it, and opens when the sume approaches it. When, 
therefore, the pump piston recedes from the suction valve, 
the latter opens and admits the water ; and when the piston 
reverses its motion, the suction valve closes, and the descent 
of the pump piston forces the water through the delivery 
valve, that teing its only possible mode of egress from the 
barrel cf the pump. 

The arrangement of the valves may be the same for a 
force as for a suction pump (although it is advisable, in some 
cases, to place an additional valve to a force pump to pre- 
vent the pump piston from receiving the force of the water 
in the delivery pipe), the only difference being that the water 
is permitted to flow freely away from a suction pump, where- 
as it is confined to the delivery chamber or pipe in a force 
pump, so as to force it to the required hight or pressure, as 
the case may be. 

PISTON PUMPS 

A piston pump is one in which the water is drawn or 
forced by means of tho piston fitting the barrel of the pump 
airtight, which is most commonly done by providing the 
piston with two cupped leathers, formed by being pressed in 
a die made for the purpose. The leather is soaked in water 
before being placed in the die, and is allowed to remain in 
the die until it is dry, when it will be sufficiently hard to 
admit of being turned in the lathe. Fig. 57 represents such 
a piston in section, A A being the leather, B the piston, C C 
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a piece of metal, placed between the leathers to fit their 
rounded corners, so that the sides of the leathers shall not 
move when the piston reverses its motion, and D the fol- 
lower, which clamps the whole together by means of the 
pressure received from the nut behind it. 

The capacity of a piston pump is its area multiplied by 
the length of its stroke ; but it must be remembered that all 
pumps throw less water than their capacity, the deficiency 
ranging from 20 to 40 per cent according to the quality of 
the pump. This loss arises from the lift and fall of the 
valves, from inaccuracy of fit or leakage, and in many cases 
from there being too much space between the valves and pis- 
ton or plunger. 

A plunger pump is one in which a plunger is used in 
place of a piston, the gland through which the plunger 
moves serving as its guide and also keeping it air and water 



tight. The plunger is made smaller in diameter than the 
bore of the pump barrel, so that the capacity of such a pump 
is the area of the end face of its plunger multiplied by the 
length of its stroke, because the pump acts by reason of the 
displacement caused by the plunger entering the barrel. 
Pump plungers should always be draw-filed lengthways to 
prevent them from wearing away the packing so rapidly. It 
is always advisable in this kind of pump to allow as small 
an amount of space between the plunger and barrel as pos- 
sible, for the following reason : When the plunger becomes 
worn, it is necessary to turn it up again in the lathe, thus 
reducing its diameter. The result is that there is so much 
air in the pump, between its barrel and the plunger, that it 
expands as the plunger leaves the barrel and is merely com- 
pressed by the plunger returning, so that the pump becomes 
very ineffective, and finally ceases to pump at all. If the 
pump, in such a case, be primed with water each time it is 
started, it may draw water, but not to its full capacity, as the 
air will remain in the pump barrel until such time as it may 
become absorbed by the water. 

Suction valves for all pumps should be made as largo in 
area as it is possible to Jget in, so that they will not re- 
quire to lift much to admit the water to tho pump; since it 
is evident that, when the piston or plunger commences to 
descend and the suction valve to close, the water passes 
back through the suction valve until it is closed, thus di- 
minishing the effectiveness of the pump, and, further.caus- 
ing the valve to close with a blow which proves very de- 
structive to the valves, especially of fast running pumps. 

The area of the opening of a suction valve must be at least 
equal to the area of the suction pipe, whose area is deter- 
mined by the following principles : Water will not flow- 
through a suction pipe in a solid stream at a greater speed 
than that of 300 feet per minute. It follows, then, that, the 
quantity of water the pump is required to throw being deter- 
mined, the suction pipe must be of such a size that 300 feet 
of It will hold such quantity. 

If the suction pipe be any smaller than that size, the pump 
will not be fully supplied with water ; and the piston or 
plunger traveling faster than the supply of water follows it, 
there is, when it arrives at the end of its suction stroke, a 
partial vacuum in the pump barrel, which keeps the suction 
valve open. When the piston or plunger has descended un- 
til it strikes the water again (the suction valve not having 
yet closed), the water, descending with the piston, strikes the 
suction valve with a blow, which, as before stated, gives a 
backward impetus to the water in the suction pipe.and closes 
the valve with a blow very destructive to it ; especially is this 
the case in a force pump or a fast running steam pump, in 
which latter case the steam piston accelerates in speed (when 
the pump piston has the partial vacuum, referred to, in it'i 
because not only is the steam piston relieved from performing 
any duty, but it is assisted by the vacuum ; so that it accele- 
rates its speed greatly until the piston strikes the water in the 
pump barrel, which it will do with such force as to very 
probably break some weak part of the engine or pump, or 
cause the crossheads or piston to become loose. If the work- 
ing parts of any pump are accurately fitted, it will deliver 
more nearly its full capacity of water when running slowly. 

An air chamber placed in the suction side of any pump 
causes a better supply of water to the pump by holding a 
body of water near to it, and by making' the supply of water, 
up the suction pipe, more uniform and continuous. Air 
chambers should be made as long in the neck as possible or 
convenient, so that the water, in passing from the pump bar- 
rel to the delivery pipe, shall not be forced up into the cham- 
ber at each stroke of the pump ; for the air in the chamber 
becomes gradually absorbed by the water. If fresh water is 
continually passing into and out of the chamber, the air in it 
will soon become absorbed, and water will supply its place ; 
but if the air chamber has a long neck, the water at its high- 
est level in the chamber will remain there unchanged by the 
action of the pump, and will become impregnated with air, 
thus diminishing its propensity to absorb anymore; and al- 
though the air will finally become all absorbed out of the air 
chamber, the process is a very much slower one, the air 
chamber being so much the more effective, and its elasticity, 
imparting a steady flow of water from the delivery pipe;, be 
ing unimpiared. 

Pumps whose pistons revolve are subject to the same de- 
fects from inequality of wear as are rotative engines.but the 
results are not so keenly experienced, because water will not 
leak through so rapidly nor to so serious an extent as steam, 
and, further, because the leakiness of the pump may be com- 
pensated for by an increase of the rotative speed of the pis- 
ton. 

Water will not, however, as before stated, flow through 
the suction pipe at a greater velocity than 300 feet per min- 
ute ; so that, if the pump performs more revolutions that are 
requisite (according to its capacity) to carry off more than the 
quantity of water contained in 300 feet of its suction pipe, 
the power used in running those extra revolutions is lost.in- 
asmuch as they are superfluous except for the purpose of 
compensating for the defects in the construction or leakiness 
of the pump, in which case the excess of speed becomes a 
necessary evil. 

m «+»-» 

Haiii can be turned blonde, or, in other words, killed, by 
washing in a very weak solution of soda twice a day. We 
happen to know that two of the leading belles of New York 
society owe their much-admired golden tresses to this simple 
recipe. A piece of soda about as big as a small hickory nut 
to a quart or so of water is the right proportion. Less soda 
gives the hair a reddish tone. We do not advocate, however, 
any such interference with Nature. 
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IMPROVED HYDBADLIC MOTOE. 

The hydraulic motor- represented in our illustration is in- 
tended to run one or more sewing machines, or other light 
machinery, and may be used in any house provided with a 
regular water supply. The apparatus consists of an oscilla- 
ting engine placed within a perfectly watertight outer casing, 
into which the water enters at one side and leaves at the 
other, as indicated by arrows. The oscillating engine cylin- 
der, driven by the water, swings in bearings, 
as shown, suitable entrance and exit ports of 
the bearing permitting alternately the en- 
trance and discharge of water from the cylin- 
der. The piston rod of the cylinder is pivoted 
to a crank disk of the driving shaft. The 
power is transmitted to the machinery by a 
friction cone and belting, and can be arranged 
to run the same at different speeds. A brake 
device could be applied to produce the instant 
stoppage of the motor. 

The regulating air chamber, shown at the 
top of the inclosing casing, secures uniformi- 
ty of motion under varying pressures. A glass 
front shows the working of the interior parts 
of the apparatus. The casing is to be attached 
by fastening screws to any suitable point at or 
near the sewing machine, and the water can 
be conveyed thereto by rubber pipes. No oil- 
ing is necessary, as the apparatus works en- 
tirely in water, which forms a sufficient lubri- 
cant. The motor is capable of making from 
120 to 500 revolutions per minute, with an ave- 
rage water consumption of forty gallons. 

The inventor of this ingenious little appa- 
ratus is Mr. A. Schinid, of Zurich, Switzer- 
land. 

Application of Armatures to Magnets, 
M. J. Jamin states that, if asingle armature 
is placed at the northern end of a magnet, it in 
no wise modifies the magnetic condition of the 
southern end, which remains bare. If the 
effect produced on ihe south side by the ap- 
plication of an armature is considered, it will 
be found that it takes magnetism which the 
steel loses, but that this new distribution is 
no wise modified by putting an armature on 
the opposite side, or by removing one. Hence, 
as regards armatures, there is an absolute in- 
dependence between the two halves of the 
magnet. This independence proves a capital 
fact : that the application of an armature to 
one of the ends of the magnet occasions a new 
distribution there, but neither decreases nor 
augments the sum total of the magnetism 
there present ; the steel loses what the arma- 
ture gains. This points out a method of determining the 
magnetism of steel as compared with that of soft iron. 



country was possessed, a s yet, of the proper apparatus for 
quenching a fire, either in a building or on shipboard. The 
cases of Chicago and Bostonhadshown thatno building wasab- 
solutely fireproof; and also that, from the moment a great fire 
obtained a certain head, no amount of water could quench it. 
What was wanted was an apparatus calculated to send the 
water into a fire in the proper place, at the proper time, and 
in the proper quantity. His plan was prevention, and consis- 




IMPEOVED DEVICE FOB LATINO OUT SASHES. 

The invention illustrated herewith is a device for laying 
out sashes of all sizes, from two-lighted windows having 
casements four feet square to windows of sixteen lights. It 
is claimed to mark in such a way as to enable better work to 
be produced than when the like operation is effected by 
gages fixed in the mortising machine, and to be a decided 
improvement over the ordinary method of laying out by hand 
or from separate standards for each size. 
Stiles, rails, and bars may, in using the 
apparatus, be molded before marking, 
thus saving the time used in marking 
them with a pencil in pairs. 

The device consists of iron guides in 
which themarkers are easily adjustable. 
Upon the upper knife edges of the mar- 
kers the stiles are laid, the stop, A, re- 
ceiving the end mortised out for the 
meeting rail. A light tap of the ham- 
mer causes the cutting blades to enter 
the wood, thus marking any number of 
pieces exactly alike. For rails and bars 
the stop, 13, is used, which allows the 
tenon to extend and receive the shoul- 
ders. 

The bar, C, serves as an index to the 
implement, and gives the exact length 

between the shoulders of rails and up and down bars for 
twelve-lighted sash from 7x9 to 12x24 inches. It is so ar- 
ranged that the stiles and bars will always be in proper re- 
lative proportion. The length of the apparatus is four and 
a half feet, and its weight 40 lbs. Its construction is strong 
and.durable, and, judging from the numerous references for- 
warded us by the inventor, its use has given excellent satis- 
faction. A sash square, to regulate the depth of molding, 
and full directions for operation are supplied with each de- 
vice. For further particulars address the inventor, Mr. An- 
drew Cook. Box 66, Medina, Orleans county, N. Y. 



SCHMID'S HYDRAULIC MOTOE. 

ted of iron stan^pipes, one going to the roof, and others to the 
separate stories of a building, the cocks of the whole to be 
secured in a box in the side wall. These pipes he would 
work with a steam engine, placed within the building or close 
to it. For ships he would have a somewhat similar apparatus. 
A ship of 1,200 tuns could be fitted with his apparatus for 
$1,500, and by it all danger of fire at sea would be avoided. 
The ventilation of ships he would effect by the use of com- 
pressed air and perforated pipes, which would diffuse the in- 
troduced air all over the interior space to be ventilated. The 
principle had already been carried out successfully in the 




Protection from Fire. 

At a recent sitting of the Society of Arts.in London, Mr. Cole- 
man, an American civil engineer, read a paper descriptive of 
an apparatus for the protection of buildings and ships from 
fire, and for the ventilation of ships, starting with the state- 
ment that the annual loss to England and America from 
fire cost the two countries $250,000,000. Mr. Coleman 
proceeded to express his undoubted opinion that neither 



COOK'S IMPROVED DEVICE FOR LAYING OUT SASHES. 

Mont Cenis Tunnel. The use of steam as a means of ex- 
tinguishing fires he had ascertained, by experience, to be an 
expedient of doubtful efficacy. In the brief discussion that 
followed, the lecturer was complimented on the ingenuity of 
his plans, but some doubts were expressed as to their being 
so applicable to European as they were to American buildings, 
also as to whether their expense would not lie an obstacle to 
their introduction. 

To the above we may add that not only are better means 
needed to apply water to fires, but inventions are wanted to 
prevent the freezing of the hydrants in winter. In this city 
great trouble was experienced during the recent cold weath- 
er. Hundreds of hydrants were rendered useless by freezing, 
and the city was exposed to fearful risks of great conflagra- 
tions. 

# «■> m 



Negotiations are in progress for the construction of a 
narrow gage railroad on the island of Nantucket, to extend 
from the village of Nantucket, through Town Pasture, the 
Plains, and head of the plains to the South Shore, a distance 
of five miles. 



Natural History in our Public Schools. 

Professor Tenney, of Williams College, publishes an in- 
teresting article, in the New England Journalof Education, 
on the importance of teaching natural history in public 
schools. From it we extract the following : 

Every physical necessity and want of man is supplied, 
and every physical comfort and every physical enjoyment 
of man comes.directly or indirectly, from the material world; 
and therefore no subject, of mere human study 
and learning, can be of greater practical im- 
portance than that which embraces the con- 
sideration of those things upon which his very 
existence depends. Nay, the food which we 
eat, the hat on our head, the shoes on our feet, 
the coat on our back, every substance which 
enters into the structure of our dwellings, all 
come from the objects which natural history 
considers, and with which this science makes 
her votaries acquainted. And there are scores 
and hundreds of objects — minerals, plants, and 
animals — in the material world today, in addi- 
tion to those we now use, which are waiting to 
serve us and bless us, when they have been 
fully studied and all their properties pointed 
out. 

No, language can hardly exaggerate the im- 
portance of natural history studies, and the 
importance of teaching the elements of these 
studies early, even to children in the primary 
schools, as well as to those in the schools of 
higher grades. 

And I have not alluded, by name, to the fact 
that all the great problems relative to supply- 
ing the world with glass ard all grades of 
earthenware — with coal and iron — with lead 
and tin and copper — with gold and silver and 
precious stones — with grain for bread — with 
food fish from the streams and the lakes, anc" 
even from the ocean itself — with the flesh of 
fowlsnd of cattle — are connected today, most 
intimately, with natural history studies, and 
will be more so with every increasing year, 
with every added million to the population of 
the earth, and with every real or imaginary 
physical want. 

Nor have I alluded to the fact that in every 
country, our own as well as others, millions 
upon millions of dollars worth of grain are de- 
stroyed by insects every year, both in the fields 
and in the granary, and that, if this annual 
destruction ever ceases, as it probably will 
cease, or at least be mum abated, it will be 
mainly through remedies or preventives which 
will come from a more extensive knowledge of 
the insect tribes ; and the boy who is catching 
and studying butterflies and other insects today may be- 
comethe man who through his knowledge of natural history 
shall save to the farmers of this great nation, millions of 
bushels of grain in a single year — and perhaps a nation 
from want, and even from famine itself. 

What one man can do who has been trained in the ele- 
ments of natural history, and thus led to the careful study 
of Nature, is well illustrated by what has been done by such 
a man as Linnaeus, or such a man as Pasteur, or such as 
many others who might be named, and whose history has 
already been written, and with whose valuable labors we 

re already familiar. 
^^^^_^ Many will perhaps remember that it is 

recorded that when the King of Sweden 
saw the ship timber in the royal dock- 
yard going to decay and destruction, he 
consulted Linnams, hoping through him 
to learn the cause of the destruction, and 
also a remedy or preventive ; and he was 
not disappointed as to what he would 
know. Linnaeus traced the destruction 
of the timbers to insects, learned their 
instincts and habits ; and by directing the 
King to have the timbers sunk beneath 
the water at a certain season of the year, 
when these insects are abroad in the 
winged state and when they lay their 
eggs, he enabled him to prevent further 
waste. And who can tell the millions of 
dollars that have been saved to maritime 
nations by this simple direction which Linnaeus gave to the 
King of Sweden ! And it was Linnssus, who had studied 
the nature and habits of plants, who first taught the nations 
how to resist the encroachments of the sea by merely sowing 
a certain species of beach grass (arundo arenaria) which 
served to cover the sands and bind them in their places ; and 
to this day Holland and other nations of the earth have pro- 
fited by his teaching. 

A few years ago, when the silk culture of France was 
crippled and apparently in danger of being wholly annihi- 
lated, by the disease of the silk worm known as pebrine, 
when France had lost by this malady more than two hun- 
dred millions of dollars, the French government invoked the 
aid of Pasteur, a student of Nature, hoping thereby to learn 
both the true nature of the disease and a remedy or a preven- 
tive ; and the aid was not invoked in vain. He saved, di- 
rectly and indirectly, millions of dollars which we can hardlv 
estimate. And all this done, and all this saved, I say, by one 
man, a careful student of Nature, and just such a one as 
should be growing up in every school room in our coun- 
try. 
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AN EAST INDIAN ORNAMENTAL SHBUB. 

Our engraving represents a specimen of a beautiful genus 
of the sub-order vacciniacca>, or whortleberry family. The 
familiar huckleberries (three kinds) are of this tribe, and 
the cranberry, blueberry, and bilberry are nearly allied to it. 
Many species are exceedingly ornamental as greenhouse 
shrubs, our present subject (epigynium leucobotrys) being, ac- 
cording to the English Garden, the best adapted for thispur- 
pose. The foliage is very handsome, the leaves being of a 
bright glossy green ; and the berries, which the plant pro- 
duces in great profusion, are of an opalescent white color, 
dotted with black spots. The root of the shrub is very pe- 
culiar, being very similar in appearance to a tuber, such as 
a yam or a Chinese potato. 

The epigynium leucobotrys has flourished well in 
the open air in the south of Ireland, standing the 
winter, which is very mild in that region, exceed- 
ingly well. The blossoms, regarded individually, 
are not especially attractive, but they are produced 
in abundance; and springing from the centers of 
the clusters of leaves at the ends of the last year's 
growth of wood, the intervening stems being quite 
bare, they give the shrub a singular and effective 
appearance. The blooms are short-lived, and set 
their fruit immediately, the berries coming to their 
full development early in September, and usually 
remaining on the shrub during that month. 



sleeper. He begins with a loud rattle as if to call attention ; 
this is followed by another and more imperative rattle ; and 
when every body may be supposed to be listening, he strikes 
in deliberately with tock-tay — a moan — tock-tay — another 
moan — tock-tay — a last and final moan, with which he winds 
up, not to be heard again for aninterval. 

In the way of edibles he is fond of a good crust, and the 
common dung beetle frequently furnishes him with apiece 
de resistance That insensate insect becomes an easy prey, owing 
to his heedless rattledum-clash ways ; he is the great extin- 
guisher of lights at night in native houses, and Europeans 
are also familiar with his strong sustained drone, varied by 
intervals of silence when he has dashed against some rafter 
or projection, or given himself a heavy fall ; but he is not to 



Great Exhibition ol machinery In 
Manchester, England. 

The preparations for the exhibition of machine- 
ry, fixed and in motion, at the Royal Pomona Pa- 
lace, Manchester, in May next, are progressing in 
the most satisfactory manner ; and no doubt, after 
the great success which attended the show of ma- 
chinery in connection with the cattle show at the 
same place a few months ago, most of the princi- 
pal manufacturers and exhibitors in the country 
will send entries. The amount of prizes offered 
exceeds $5,000 ; and as it is intended to keep the ex- 
hibition open for a lengthened period, ample oppor- 
tunity will be afforded for exhibitors to exhibit 
their productions and to attract buyers from all 
parts of the country. The immense demand which 
is daily made for improved machinery of all kinds 
in the manufactories of Lancashire makes Man- 
chester essentially a headquarter where an exhibi- 
tion of this nature cannot fail to attract attention, 
especially as the Lancashire manufacturers them- 
selves are so keenly alive to competition from with- 
out. Already many entries have been sent in, prin- 
cipally from Lancashire, London, and Newcastle 
on Tyne, including machines for converting fiberous 
materials, such as cotton, wool, silk, hair, etc., into 
yarns, threads, or fabrics, andfor printing and oth- 
erwise imparting designs to them, also machine 
tools and apparatus used in molding, casting, press- 
ing, forging, engraving, and cutting metals or tim- 
ber. The general machinery will embrace steam, 
hydraulic, and other engines, boilers, and apparatus for ge- 
nerating and transmitting motive power, tramway, engines, 
and carriages ; letter press printing apparatus ; machinery 
for melting, puddling, working, and rolling iron and steel ; 
machinery for bleaching, finishing, dyeing, etc. The pro- 
moters of the exhibition, further, with the view to give the 
exhibition a thoroughly universal and practical character, 
have applied to the Board of Trade to grant provisional pro- 
tection to any unpatented and novel invention, and their re- 
quest has been acceded to. Unpatented and novel inventions 
may thus be provisionally protected, and persons of limited 
means may have the opportunity of being assisted in ma- 
king their designs practicable through their being submitted 
to the test of thoroughly competent judges. The exhibition 
will be held in a brick building with a glass roof, covering 
an area of 40,000 square feet, and Mr. Keilly, the proprietor 
and one of the promoters of the exhibition, has undertaken 
to provide, at his own cost, steam boilers, main steam piping, 
and covering for the floor. The classification of machinery 
will, as far as practicable, be the same as was adopted at the 
Great Exhibitions of 1851 and 18G2.— Iron. 



THE EPIGYNIUM LEUCOBOTRYS. 

be discouraged, and is soon droning about as dismally as 
ever. 

The drone, however, is sometimes suddenly quenched 
without the consequent thump on the floor, and when this 
is followed by a cruching sound overhead one may safely in- 
fer that it is tock-tay who has been lying in wait for him 
and has snapped up his prey. 

These lizards may easily be caught during the day by slip- 
ping a noose over their necks while they are asleep in an ex- 
posed position; and when so caught they snarl, growl, and 
snap at their captor in a very ferocious way. I have not 

heard, however, that they are venomous." 
— »^». 

THE CUT-LEAVED BEGONIA. 

This pretty little species, hegonia Richardsiaiw, is am - 



Finding the meridian. 

Mr. George W. Blunt, of this city, who knows as much 
about nautical matters as any gentleman we know, gives the 
following simple mode for running a meridian line: 

Take a piece of board, or any similar material, and describe 
on it a number of concentric circles. Place this in the sun; 
over the center hang a plummet. Observe the shortest 
shadow from the plummet ; the sun will then be on the me- 
ridian ; draw a line to the center of the circle, and that will 
be the trae meridian line. This will do to mark the appar- 
ent time or to correct the compass for variation. 



The Tock-Tay, or Large House Lizard. 

A correspondent from Eastern Bengal, India, describes (in 
Nature) the lizard of that country. 

"This noisy but harmless animalgenerally find\s a lodgement 
in the bamboo and mat houses of the district that are anv- 
where near the jungle. It is also fond of living in hollow 
trees, which give great resonance to its loud and staccatoed 
cry of tock-tay. It is of a green tint, mottled over with red 
spots ; and suckered feet, like its smaller congener, the tick- 
ticKee, enable it to run under beams and bamboos. Its cry 
is, however, very different from the gentle tick-tick of the 
small lizard.being sufficient at night tojawaken the soundest 




egant decorative plant and grows freely in a moderately cool 
greenhouse, forming bushy little specimens covered with 
multitudes of snow-white crystalline flowers. Like all the 
tuberous-rooted species of the genus, it is readily propagated 
by division ; and if grown near the light, these divisions 
soon form flowering plants. A compost of turfy loam, leaf 
mold, and coarse sand suits it admirably, and, like most oth- 
er members of the genus, it requires an abundant supply of 
root moisture when growing. Plants of this desirable little 
species have already found their way into European mar- 
kets, and it well deserves cultivation as one of the prettiest 
plants in the whole group. 




tive of Natal, and was introduced to England in 1871. In 
general habit and mode of flowering it bears considerable 
resemblance to the well known b. Dregei, from which, how 
ever, it differs, in having laciniated foliage. It forms an el- 



New Process for Preserving Wood front Fire and 
Decay. 

5. The following process is by S. W. Moore and 
Weatherby, of England : 

The wood to be prepared is first kiln-dried, which 
process deprives it of all moisture and much of its 
volatile turpentine and other inflammable matter ; 
it is then put into suitable cylinders, in which lime 
and water, with sulphurous acid gas, are forced into 
the pores of the wood under considerable pressure, 
the sulphurous acid being a by-product from the 
wasting of pyrites. 

The wood is removed and dried, and is then ready 
for use. 

When sulphurous acid is passed into lime under 
pressure, a sulphate of lime is formed which is so- 
luble in water, capable of crystallizing as a bisul- 
phite, which is readily oxidizable and convertible 
into sulphate of lime or gypsum. 

As this is an exceedingly insoluble salt, it is not 
easily removed, therefore, from the pores of the 
wood, and not only protects the wood by its pre- 
sence as a non-conductor of heat, but deoxidizes all 
matters which are likely to prove objectionable as 
ferments. 

The advantages presented by this wood are that 
its weight is less after treatment than of the same 
wood before kiln-drying; a series of pieces gave a 
mean specific gravity of 0'3501. The process for 
working is very much cheaper than that of any oth- 
er yet devised ; it is an admirable means for pre- 
venting dry rot and decay from the action of water, 
as the pores are coated with an insoluble salt ; it 
thus wears longer and vibrates less than ordinary 
pine ; it resists the attacks of insects, and, from the 
removal of the volatile inflammable matter, as well 
as from the introduction of a non-conducting mate- 
rial, it is well able to withstand fire, the interior 
parts not giving up gaseous matter, which always 
so readily inflames. 

The wood, although answering these ends, con- 
tains but little matter foreign to itself. Wood fiber, 
87-2; moisture at 239° Fall., 8'5 ; ash, 4'3. Total 
100. 

The idea here presented is much the sameas that 
noticed accidentally in the late Franco-Prussian 
war; many houses there were found to have been protected 
from fire when they were largely built with plaster ; lath 
and plaster walls were absolutely uninjured by the fire when 
surrounding parts were destroyed. 
■ '•' m 
Portland Cement. 
Portland cement, says Mr. H. Faija, of London, consists of 
carbonate of lime mixed with silica, iron, and alumina, and 
is made by mixing chalk with mud obtained from the banks 
of the Thames and Medway, in the proportion of about four 
of chalk to one of mud ; in some cases gault clay is used in- 
stead of mud. The materials are mixed in wash mills, and 
the result, called slurry, is run into large reservoirs or backs, 
and allowed to settle ; it is then dried and calcined at a high 
temperature, and afterwards ground between millstones to 
the requisite fineness. The wash mill is a large, shallow, 
circular pan built of brick, into which the barrotv loads of 
chalk and mud or clay are tipped; and a supply of water 
being added, the whole is stirred and thoroughly mixed by a 
a set of revolving arms carried upon a central vertical 
shaft. 

The liquid material flowing from the wash mill is raised by 
an elevator or pump, and delivered into a reservoir, in which 
it is allowed to settle ; the water is then drawn off by a sluice, 
and the reservoir refilled from the wash mill. This process 
is repeated until the reservoir is full of the deposit or slurry, 
which is then dug out and laid on a drying floor of fireclay 
tiles or iron plates, heated by flues underneath, and covered 
with a light roof. The dried slurry is taken to the kilns to 
be burned, being charged into them with alternate layers of 
coke ; when sufficiently burned, the clinker is allowed to 
cool, and is then drawn out at the bottom of the kiln, and 
taken to the crushing rollers, by which it is broken up into 
small pieces preparatory to being ground by the millstones. 
Having passed through the millstones, the cement is laid out 
on the warehouse floor and allowed to cool, being occasion- 
ally turned over; this mixes the different days' work, and 
gives uniformity to the cement produced, and also allows 
any particles of lime still unslaked to slake by exposure to 
the air. In color, Portland cement should be of a dull bluish 
gray, and should have a clear, sharp, almost floury feel in 
the hand ; it should weigh from 112 to 118 lbs. per struck 
bushel, and, when molded into a briquette or small testing 
block, and soaked in water for seven days, should be capable 
of resisting a tensile strain of from 300 to 400 lbs. per square 
inch. The cement should, during the process of setting, show 
neither expansion nor contraction. 
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Diamond Glass Cutting. 

In a recent patent trial concerning the revolving wheel 
glass cutter, Judge Shipman described the form and action 
of the diamond in cutting glass as follows: 

While almost any diamond will scratch or tear the surface 
of glass, it is a fact that the value and efficiency of a dia- 
mond to be used for the cutting or severing of glass depends 
not merely on the hardness, but upon the form, of the cut- 
ting surface. Other gems than the diamond will successfully 
cut glass, provided they can be shaped into forms similar to 
those of the diamonds used for this purpose. Dr. Wollaston, 
in the " Philosophical Transactions" for 1816, thus explains 
the peculiarities required for the glazier's diamond: " Iu the 
natural diamond there is this peculiarity, in those modifica- 
tions of the crystals that are chosen for this purpose, that 
the surfaces are, in general, all curved, and, consequently, 
the meeting of any t wo of them presents a curvilinear edge. 
If the diamond is so placed that the line of the intended cut 
is a tangent to this edge, near to its extremity, and if the two 
surfaces of the diamond laterally adjacent be equally inclined 
to the surface of the glass, then the conditions necessary for 
effecting a cut are complied with. The curvature is not con- 
siderable, and, consequently, the limits of inclination are 
very confined. If the handle be too much or too little ele- 
vated, the one extremity of the curve will be made to bear 
irregularly upon the glass, and will plow a ragged groove, 
by pressure of point. But, on the contrary, when the con- 
tact is duly formed, a simple fissure is effected, us if by late- 
ral pressure of the adjacent surfaces of the diamond, diverted 
equally to each side. The effects of inequality in the lateral 
inclination of the faces of the diamond to the surface of the 
glass are different according to the degree of inequality.. If 
the difference be very small, the cut may still be clean, but, 
as the fissure is then not at right angles to the surface, the 
subsequent fracture is found inclined accordingly. When 
an attempt is made to cut with an inclination that deviates 
still more from the perpendicular, the glass is found super- 
ficially flawed out on that side to which the greater pressure 
was diverted, and the cut completely fails." 



floored over, and with strong ornamental iron railings for 
safety) will furnish all the required facilities for pedestrians. 
For the convenience of the latter, kydraulic or steam eleva- 
tors are to be arranged at different streets where the bridge 
extends over the city, so as to enable passengers readily to 
reach the footway. 

Generally speaking, it is thought the bridge will cost very 
considerably less than the Victoria, and be built in one half 
the time, the surveys having revealed much more favorable 
engineering conditions of line than had been anticipated. 



The Electrical Condition of Air In the Arctic Keglon » 

M. Vikjander, during one of the recent Swedish expedi- 
tions to the arctic regions, made extended investigations into 
the electrical condition of the air there existing. All of his 
observations agree in showing that the atmosphere conducts 
electricity at temperatures relatively high, a circumstance to 
which may be attributed the absence of thunder and the pre- 
sence of the aurora borealis. It has been suggested that 
this is due to the great humidity of the air in such regions ; 
but it is evident that the phenomenon must be ascribed to 
other causes, since the same temperature and the same de- 
gree of humidity do not produce a like effect in lower lati- 
tudes. At less temperatures, —4° and — 13° Fah., and below, 
the air isolates better. 

Generally the arctic atmosphere appears to be positively 
electrified, and the earth negatively. In several instances, 
the air was effectively electric of itself, and this not due to 
terrestrial induction. During certain periods of the spring, 
at a time when the air isolated relatively well, both ground 
and air were charged with negative electricity. This change 
of electrical state of the atmosphere was not a constant con- 
sequence of greater cold ; but when the temperature had been 
lowered for some time, the air had an evident tendency 
toward a negative condition. 

There seems to be a natural connection between these facts 
and the aurora. During the months of January and Febru- 
ary, the latter phenomenon appeared daily, and was espe- 
cially noticeable on the 19th and 26th days of the latter 
month. It then disappeared, to reappear, however, on the 
2d of March. 

At the same time, changes in the electricity of the air 
were observed, suggesting the theory that the negative elec- 
tricity, deprived of the possibility of discharging itself into 
the aurora, was obliged to accumulate in the lower atmos- 
pheric strata, which isolated relatively wulL From the 2d 
to the 11th of March, the aurora returned; and during this 
period the air was in a good conducting condition, or else, 
when effecting isolation, was positively charged j Subsequent 
to the latter date, the auroras ceased entirely, and an inter- 
val supervened, of low temperature with negatively electrified 
air, which lasted until the increasing light of the season of 
the year precluded further auroral observations. 
— < ■>■» 
The Royal Albert Bridge. 
The Provincial Parliament some time since passed an act 
for the construction of a bridge over the St. Lawrence river 
at Montreal. Up to the present time the surveys have been 
completed, and the future plan is in process of elaboration. 
The length of the bridge proper over the river will be 7,300 
feet, and of the viaducts in the city 5,000 feet, making the 
total length of the structure 12,300 feet. The main span, 
of 600 feet in length and 160 feet above water, will extend 
over the navigable channel. On each side of this principal 
span there will be one of about 350 feet, and the remaining 
spans will average some 300 feet, or such other dimensions 
as may be established when the cost of stone piers with iron 
superstructure is fully considered. The piers will be very 
heavy, and those in the water will be built after the manner 
of the similar portions of tha Victoria Bridge. 
"The style of iron superstructure will be open lattice work. 
The rail level will be on the lower chords. Twenty feet 
above, a floor will support the ordinary carriage traffic ; a 
second floor, twelve feet above the first, will give facilities 
for city car traffic, several lines of rails being placed and the 
train drawn by dummy engines ; the top of the bridge (to be 



Wood Ashes as a Fertilizer. 

How can I best utilize that big heap of ashes out by the 
wood pile? This is a question which we have no doubt that 
hundreds of the some odd thousands of farmers who read 
this paper have suggested to themselves, now that the 
milder weather renders drafts on the wood pile less frequent. 
In nine cases out of ten, we wager that the speaker's excel- 
lent spouse immediately remarks that she is about to sell 
them to the soap maker ; and the money ? well, that is her 
perquisite, and it would be very ungallant on our part to 
venture a suspicion as to its outlay. Still, we dislike to see 
these ashes go to the soap boiler, and perhaps a word as to 
their value to our farmer friend may cause him to think as 
we do ; so with a word of apology to both madame and the 
soap man for our unwarrantable interference with their little 
traffic, we venture to suggest that those ashes are very much 
more valuable as fertilizer than for lye. 

We suppose that every agriculturist now-a-days has some 
general idea of the principle of restitution ; that is to say, 
the elements necessary to the growth of vegetables must be 
replaced ; and if they are not, the crop either fails utterly, 
or at best is deficient in health and growth. The amount of 
these elements, phosphorus, lime, potash, and several 
others, to be replaced varies according to the vegetables cul- 
tivated. Thus a potato crop from seven and a half acres of 
land takes away the seed constituents of four wheat crops, 
besides about (500 pounds »f potash. The average turnip 
produce of the same area removes the seed constituents of 
four wheat crops and about 1,000 pounds of potash. Simi- 
larly also grapes, clover, peas, beans, lucerne, and nearly all 
leguminous vegetables remove potash in immense quanti- 
ties. It is evident that in such cases potash is the material 
which the land most requires to produce a new crop. To 
buy potash and add it to the soil would be expensive ; true, 
it may be procured in combination with other substances in 
various fertilizers, but there is a much simpler source for 
it, and that source is the ash heap, which otherwise the 
soap man purchases. 

Professor Storer, whose recent paper on the fertilizing 
properties of wood ashes we find in the Bulletin of the Bus- 
sey Institution, gives the latest information on the value of 
this most useful material. He says that the analysis of thir 
teen samples of house ashes shows a range of from 6 to 10 8 
per cent of potash, and from 0'4 to 46 per cent of phosphor- 
ic acid. The lowest pereeHtages of potash, to 65, were 
from ashes of a mixture of maple, oak, and white pine 
wood, collected by a soap boiler in a country village. The 
highest percentages,10 to 10'8,were in ashes of mixed beech, 
birch, and maple in one case, and in those of pitch pine in 
the other. Eight of the samples ranged, as to potash, from 
74 to 9 '5, the average of them, as well as that of all the 
thirteen samples, being about 8i per cent. This, it must be 
borne in mind, is the proportion of the chemist's potash or 
oxide of potassium, and corresponds to about 10} per cent 
of the potash of commerce, which is an impure carbonate and 
hydrate of potassium. The average of phosphoric acid in 
dry commercial wood ashes, whether unleached or leached, 
is about two per cent, a much less quantity than would be 
inferred from the composition of the "pure ash " of many 
woods. 

This phosphoric acid is also a valuable fertilizing material 
in the majority of soils. The balance of the elements con- 
tained in the ash, namely, silica, alumina, iron and man- 
ganese oxide, lime, soda, etc. , are of no or little account, so 
that, on what the potash, first, and the phosphoric acid, sec- 
ond, contained, mainly depends the value of wood ashes 
as a fertilizer. The material is besides a useful dressing 
for the ground about orchard trees, as it not only improves 
the soil, but prevents in considerable degree the inroads of 
insects in the roots and bark. 

1 1 only remains for us to show that there is not merely a 
loss to the land effected, but that a direct expenditure of 
money is the result of using ashes in a manner otherwise 
than we have pointed out. In order to thrive, the farmer 
must keep his land in producing condition, and, as we have 
already remarked, to soils which require potash, potash must 
be returned. Potash is worth about six cents a pound, and 
phosphoric acid is sold in the New York markets for about 
12| cents for the same quantity. A barrel of wood ashes is 
bought by the soap maker for say twenty-two cents, and it 
weighs 125 pounds. These ashes contain on an average, as 
we have already shown, 8 per cent, or 10 pounds, of potash, 
and besides include two per cent, or two and a half pounds, 
of phosphoric acid. According to the above prices, the total 
value of these substances is 91 cents, and therefore a barrel 
of ashes is intrinsically worth as a fertilizer nearly five 
times the amount for which it can be sold to the soap manu- 
facturer. 

"Ashes," says the Rural New Yorker, " contain essential 
components of all crops. They should not be mixed with 
compost (there is no gain in so mixing them) but applied 
broadcast directly to the soil, whether it is grass or arable 
land. We never knew a farmer who could get more ashes 
than it was profitable to apply to his land. One hundred 



bushels per acre is not too much to apply to old cultivated 
lands. Especially are ashes excellent for orchards. They 
should not be heaped right about the bodies of the trees, 
but spread over the roots, which extend as far from the 
bodies of the trees as the branches do. Ashes are especially 
valuable as top dressing on old grass lands, or on lands 
cropped with grain. For root crops they are equally im- 
portant; indeed, as we say above, there is no crop grown 
and no land cultivated that is not benefited in a greater or 
less degree by the application of leached or unleached ashes, 
the latter being the more valuable. " 

Most farmers still sell wood in the cities and villages ; and 
rather than go home empty, they should carry back ashes 
and other fertilizers to replace the potash, lime, and phos- 
phoric acid that have been carried off in this crops and ani- 
mals sold. Ashes show immediate effect from their applica- 
tion, and at the same time last long in the soil. 



DECISIONS OF THE C0TJBT8. 



United States Circuit Court. --District of Massa- 
chusetts. 

PATENT BRUSH— THOMAS V.. MCRPHV (t (It. r». I.ACNENT KILLING et 111. 

lln Equity .—Itrf ore Snr.Pl.EY-. ,1. — October, 1S74. ) 

This was a suit under letters patent for an Improved brush, granted to 
Frauds McLaughlin, .January 11, 1870, being the same patent that was in- 
volved In the suit ol Murphy U ill. vs. Euatharn et ah The object of the 
McLaughlin Invention was to obviate the danger of breaking glass and In- 
juring the surface of wood or other substances to be washed or dusted bv 
contact with the brush head. To this end the patentee proposed to forma 
groove in the brush head or stock near the bristles, and iu this groove to 
insert a rubber band, one edge or angle of which should project outward 
and prevent Injurlouscontact between the brush head and the surface to be 
cleaned. The novelty of the Invention and the scope of the patent were 
fully discussed In the case above referred to.* 

Decree for Injunction and account as praved for in the bill. 

[J. L. Ntwton. for complainants. 

J. T. Wilson, for defendants. 



NEW BOOKS AND PUBLICATIONS. 
Woowjn i_\i> Brick Buildinus. with Details, containing- One 
Hundred and Sixty Plates of Plans, Elevations, etc., with 
Descriptive Letter Press. Two Volumes, Tjirge Quarto. Price 
$18. New York city : A. J. Bicknell Is, Co. 

We know of no recent publication which will prove of so much utility to 
architects and builders as that the title of which is above written. The first 
volume, just Issued and now before us, contains fifty-four designs, carefully 
drawn and evidently reproduced InJ'nctfmite from the handiwork of some 
of the foremoBt architects in the country. These arc accompanied with 
forms of specifications, descriptions of details, and otherexplanutory matter 
calculated to be of direct practical use to the profession. To architects 
residing In country and suburban towns, we can especially commend the 
work, as it abounds in designs for rural dwellings, all of which are hand- 
some, aud some artistically elegant. Mr. A. J. Hicknell, publisher of the 
American Builder, under whose supervision the huok has been compiled, 
deserves great praise for the admirable and painstaking care exhibited in its 
pages. Both to him and to the publishing bouse of which he is the head, the 
public has long been indebted for the production of architectural works, the 
effect of which must be gradually to substitute, for the normally uncouth 
edifices of American towns, structures which combine the principles of 
scientific building with exteriors denoting taste aud artistic skill. 
Thk Phivate Life Of v Ki.vg. Compiled by John Banvard, 
Artist. tiTO pages. Price jfeM. New York city : The literary 
and Art Publishing Company, tfOfi Broadway. 

This book is alleged to contain a truthful memoir of the Prince of Wales 
afterwards George IV. , of England. 
New rows State Hailroad Report-. 

We are indebted to Hiram Calkins, Esq., Clerk of Assembly, for a copy 
of the State Engineer's Report for 1813. We also acknowledge the receipt, 
from same source, of a copy of the " Clerk's Manual' ' for 1875. 
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Improved Trellis. 

Timothy L. Buell, Marietta, Ohio.— This is a trellis made of wire 
bands or rings and stakes and posts, the rings being attached to the 
stakes and posts, so that the trellis may be folded up when not 
in use. 

Improved. Water Closet Valve. 

Edwin O. Urlnckerhoff, New York city.— The weight of the person 
using this water closet forces down rods and valves, compressing 
springs and bringing the openings of the valves opposite the open 
ends of the pipe, so that the water may now freely, and may oon- 
tinue to flow as long as the weight of the person rests upon the seat. 
As the weight of the person is removed, the elasticity of the springs 
raises the rod and the valve, stopping the flow of the water. 
Improved Saw-Burring Tool. 

1'ranklin ,T. Martin,Williamsport, Pa.— Twoangle plates, about the 
length of four or five saw teeth, are bolted together adjustably, so 
that a channel is obtained between the plates for the reception of 
the edge of the saw between them. The channel being widened or 
narrowed, according to the gage of the saw to be burred, by shift- 
ing one of the plates on the other, this tool is placed on the edge 
of the saw, with the bottom wall of the channel against the points 
of the teeth, after the saw has been riled. The operator then gently 
taps it with a hammer, and thereby burrs the points of the teeth a 
little, flattening them slightly on the points, and making them of 
uniform width and length. By this burring of the teeth the saw is 
prevented from dodging out of its course, and it makes the lumber 
much smoother than the teeth are capable of as ordinarily dressed. 
Improved Safe, 

George Danien, Brooklyn, N. Y.— This invention consists of 
safe having a series of pigeon holes or recesses arranged equidistant 
from a center spindle, which carries a revolving face plate with 
apertures fitting the pigeon holes, so as to open one of them at the 
time while closing the others, and locking thom all by means of 
suitable spring bolts entering rear holes of the face disk in moving 
the disk forward. 

Improved Car Axle Box. 

Benjamin K. Verbryck and Thomas Newberry, Chicago, 111.— The 
object of this invention is to Improve the axle boxes of railway cars 
in such a manner that the covers or lids are locked or fastened in 
an absolutely secure manner without the use of set screws, springs, 
or other devices. The lid is hinged to one side of the axle box, and 
provided at the other side with a groove and cam, into which a piv- 
oted latch piece with eccentric cam is swung, thus locking rigidly 
the cover. 

Improved Attachment lor Injector. 

David Lees, of Birmingham, assignor to himself and S. c Stewart, 
of Tyrone Forges, Pa.— Between the valve and nozzlo of the injec- 
tor is a lateral tube, in which is placed a valve, held inwardly and 
away from its seat by a spring, until the pressure of steam is suffi- 
cient to close it. Until this occurs, the water of condensation is 
afforded an outlet, and thereby the starting of the injector greatly 
facilitated. 
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Improved Washing Machine. 

Simon W. Shanks, Benton Harbor, Mich.— An endless chain of 
slats passes around two wheels attached to a shaft, the journals of 
which work in bearing: in standards. By this construction, a longer 
rubbing: surface is formed for the clothes, and the spaces between 
said slats allow the water squeezed from the clothes to now off 
freely. Four coiled springs hold an upper rubber down upon the 
clothes, and at the same time allow said rubber to yield to adapt it- 
self to the varying thickness of the clothes being operated upon. In 
using the machine, the clothes are inserted between the lower and 
upper rubbers, and are carried back and forth between said rub- 
bers by turning the crank, first in one and then in the other direc- 
tion. 

Improved Paper Bag Machine. 

Charles H. Kellogg. East Leverett, Mass.— The paper passes over 
guide rolls and between feed rolls, which draw it from the paper 
roll and present it to the folding table over longitudinal body fold- 
ers, the margin being at the same time drawn under a pasting roll. 
The paper rests on a carrier, which reciprocates between the feed 
rolls and the head, and conveys the paper forward to the cutters, 
its complete reciprocations corresponding in number with the 
strokes of the cutters. The carrier turns the feed rolls by the belts, 
and a coiled spring is applied to pull the carrier back after carrying 
the paper forward. The b 3lts go back without turning the feed rolls 
luck, and engage the rolls by ratchets and pawls, to turn them for- 
ward when the belts are pulled forward by the carrier. A cross 
head carries a forming plate, over which the tubular portion of the 
bag Is to be folded, which is moved down upon the sheet of paper at 
the same time that the cutter goes down, and it is held while the fold- 
ers are performing their work. After this forming plate comes down 
on the paper, the longitudinal folders are thrown over, folding the 
p;iyer and sticking the edges together by the pasted margin. After 
these folders are turned over, they are held while the bottom is 
folded and till the bag is ready to be discharged. They are then 
thrown back by springs. Before the folders go back, the bottom of 
the bag is folded and pasted, the first operation being by the hori- 
zontal spreaders, which fold in the side parts against the ends of the 
folders and the table. As soon as the sides of the ends of the tubes 
are folded in by the action of the spreaders, the paster rises and 
pastes the upper and lower corners of the folded bottom, above and 
below the spreader. The object of this pasting operation Is to unite 
one of the said corners to the middle of the bottom or end portion of 
the bag, and the other corner to the first corner, which will result 
when the corners have been folded. The lower vertical folder has a 
pressure roll connected with it, to press the ends together after they 
are folded, and stick the paste. There is also a little projecting 
stud on the upper corner of each folder, to throw it off a little 
when it comes in contact with the paper, so as not to tear or cut it. 
A little coiled spring regulates the pressure of the folder on the 
paper. The discharger, being under the lower part of the bag and 
pushing against the folded bottom below the center to draw it off 
from the folder, thrusts the lower edge of the bottom forward and 
presents it to rolls, so that, in drawing it between them, they fold 
the bottom down on the upperside, ready for folding up for packing 
in bales or boxes. 

Improved Tea Kettle. 

Harriet Gray, Marquette, Mich. The subject of this patent is 
an improved tea kettle, by which the spilling and boiling over of 
the water is prevented, anil also the heat issuing at the top part is 
utilized for the purpose of keeping articles warm or cooking there- 
with. The kettle is provided with a funnel-shaped top rim and outer 
cover, and also with an interior perforated cover, having an adjust- 
able slide plate, for opening or closing the stu.uu-issuing perfo- 
rations. 

Improved Dash Board. 

Christian C. Schwaner, Winterset, Iowa.— The frame for this dash 
for buggies and other vehicles is so formed that it may be con- 
tracted or expanded should the leather cover be made too tight or 
too loose, and also so that all the stitching may be done before the 
said cover is applied to the said frame. 

Improved Window Shade Fixture. 

Charles De Quillfeldt, New York city.— The main objection to the 
6hade fixtures with spring rollers has been the sudden escape of the 
shade from the hands of the person trying to adjust the same by the 
action of the spring, so that the shade is wound up with great 
rapidity around the roller, and exposed to injury. This invention 
is designed to produce the absolute and positive stopping of the 
shade at any desired point, by means of a notched hub of the spring 
roller, having sliding disks, in connection with a covering roller 
cap, provided with a break piece for stopping the roller and disks 
when turned in one direction by the spring, but admitting the pas- 
sage of the disks in opposite direction for the unwinding of the 
shade. 

Improved San' Gumnier. 

George Washington Griswold, Pottersville, N. Y.— The clamps for 
holding the saw are on the ends of screws, one of which passes 
through the end of the handle, and the other through the end of a 
bow. The other end of the bow is confined on the outside of the 
handle. The bow rises up from the screws to give room for the saw. 
A cutting cylinder is made with a shank, which passes through the 
sleeve, and has one or more slots through its surface. Cutters, 
passed through the slots, are inserted from the ond, and are beveled 
at the inner ends, so that they correspond with the surface of the 
cylinder. The cutters cross each other, aud their edges project 
sufficiently to take a thin chip from the saw as the eylindcrrcvolvcs. 

Improved Ticket Printing machine. 

James Anderson, New York city.— The paper is drawn between a 
pair of printing rolls from a spool, printed and caused to issue from 
the case and passing between cutters which cut off a ticket at each 
half revolution of the printing rolls, one cutter being forced down 
by a spring, which is restrained by a cam while the paper Is mo\-ing, 
and released by it at the proper time for the cutter to strike. As it 
may not in some cases be desirable to use a cam independent of the 
printing rolls, and geared to them in this manner, the cutter may be 
lifted by a push pin and lever, to be worked by hand before turning 
the rolls, one of which may have cams to hold the cutter up as soon 
as the roll is turned far enough, so that the push pin may be 
released by the thumb to leave the cutter free to be thrown back 
by the spring. There is a little frame to prevent the printing roll 
from turning backward or forward while the cutter is down. It is 
tripped to release the roll when the cutter rises by arms. This in- 
strument is designed essentially for making tickets to be given by 
the conductors to passengers when they pay their fares, so that they 
can be detected in case they do not give them ; but It is equally 
adapted for other purposes. 

Improved Binder lor Roll Couplings. 

James Gillespie, Cleveland, Ohio, assignor to himself and William 
Garrett, of same place.— The object of this invention is to provide, 
in place of the leather belts used for binding together the spindle 
and stretchers in rolling mills, an improved spring binder, that 
may be quickly applied and taken off, so as to secure the stretchers 
tightly during the motion of the rolls, and to prevent completely the 
slipping off of spindle and roll-connecting boxes. It consists of a 
wire binder, with spiral spring part and hook and eye at the ends, 
for being tightly fastened around the roll-connecting spindle and 
stretchers. 



Improved Cooking Stove. 

Edwin O. Brinckerhoff, New York city.— This cooking stove is 
provided with an arrangement of flues and spaces, so that when the 
stove is used for baking purposes it may be heated quickly, thor- 
oughly, and uniformly, and with a comparatively small amount of 
fuel, and that when used for boiling purposes the entire stove need 
not be heated. 

Improved Horse Power Attachment. 

John •eorge Merchen, Lowden, Iowa.— In the upright bars of a 
drum are formed holes to receive the ends of cords which pass 
through guide eyes formed In pulleys pivoted to the upper ends of 
short studs attached to sweeps near the edge of the platform. From 
the studs the cords pass around guide pulleys pivoted to the upper 
ends of other studs, which are made higher than the studs first men- 
tioned, and the lower ends of which are attached to the outer ends 
of the sweeps. To the outer ends of the oords are attached loops to 
which the horse reins are designed to be attached. The studs sup- 
port the cords and the reins at such a night as to be out of the way 
of tho doubletrees and whiffletrees, and so as to prevent the horses 
from getting their feet over said cord or reins. The driver, by turn- 
ing the central drum, draws all the reins taut at the same time, and 
is thus able to readily control all the horses. 

Improved Hitch Hook Tor Street Cars. 

David Demarest, New York city.— This consist in a bill or head 
formed upon the point of the hitch hook of street cars, and of such 
a size that the coupling link of the pole shoe can be readily raised 
over it when the horses are in line with the car, but which, when 
the horses are in any other position, will force the side of the link 
of the pole shoe beneath the shoulder of the said bill, and thus pre- 
vent the detachment of the horses. This invention will prevent the 
running away of frightened horses that have become accidentally 
detached f r m their ear. 
Improved Sole and Heel Shave lor Boots and Shoes. 

Fanny M. Foster, Leicester, Mass., executrix of George P. Foster, 
deceased.— The body of the knife is slightly curved, and its side 
edges are dovetailed into the stock. A screw passes through the 
stock, with its end bearing on the long end of the lover, and exerts 
a lever purchase to force the short end against the beveled or dove- 
tailed side of the knife. By means of this lever the knife is forced 
down into the dovetail, kept firm, and prevented from chatter- 
ing when in use. The lever also prevents the knife from getting 
loose or starting out. By lowering the screw, the knife may be 
slipped from the dovetails and taken out for sharpening and other 
purposes. 

Improved Sand-Papering Machine. 

Valentine Hepp, Chicago, III. -The frame which carries the heads 
around has a hollow shaft, with a shaft running down through it, 
and carrying a large spur wheel, which gears with the pad carrier, 
so as to divide the motion between the carrying frame and the 
driving shaft, in such a manner as to obtain the requisite rapid mo- 
tion of the pad carriers without having to run either the frame or 
the driving shaft at a high speed. 

Improved Child's Carriage. 

J. Main ill Lewis, North Springfield, Vt.-The two axles are con- 
nected by a reach of two malleable iron rods, with a spring near 
about the middle for supporting the front portion of the body. 
Ordinary springs on the rear axle support the rear end of the 
box, by which it is designed to simplify and cheapen the construc- 
tion considerably, while at the same time the carriage is equally as 
strong and more elastic than those in which the body sills curve 
down and connect with the front axle to form the reach. 
Improved Washing Machine. 

Francis M. Myers, Windsor, Mo.— This Invention is a roller to which 
olothes are attached, and a semi-cylindrical oscillating rubber, pro- 
vided with a slot through which the clothes pass, and resting upon 
a roller bed, or equivalent surface. When one side ef tho partof the 
clothes being operated upon has been sufficiently rubbed, the rubber 
isturned once around in such a direction as to reverse the position of 
the clothes between the rubber and the roller, and the rubber is 
again oscillated. When this part of the clothes has been sufficiently 
rubbed, the roller is turned to roll the washed part of the clothes 
upon it, and another part is operated upon. IVhon the article has 
been wholly washed, it is detached and another is applied. 

Improved Magazine Fire Arm. 

Edwin A. Prescott, Hatfield, Mass., assignor to Prescott Pistol 
Company, of same place.— The invention consists of certain peculiar 
devices and arrangements thereof for throwing out the case of the 
exploded cartridge, feeding the cartridge to be fired into the barrel, 
and retaining the cartridges in the supplementary barrel or maga- 
zine while the discharging barrel is being loaded. Two springs in 
the magazine are used for holding the cartridges from falling out 
when the barrel is turned down, Instead of one spring and a notch 
in the barrel, as heretofore. A spring catch is combined with the 
stock and the groove Into which the head »f the cartridge is re- 
ceived from the magazine, to catch the flange and hold it against 
being thrown or knocked out before the flange rises up. The slide 
is connected with the arm by a connecting rod, for working it by 
said arm, instead of a toothed segment on the arm and a toothed bar 
on the slide, which is a simplerand cheaperarrangeinent, and works 
more accurately. A little cam on the end of the rod connected to 
the slide is thrown up above the top of the slide to raise the car- 
tridge above the top of the slide while being moved up to its posi- 
tion behind the barrel. This avoids the loose joint, which is objec- 
tionable for its rattling noise and uncertain action. The spring 
catch for fastening the barrel and the breech together swings verti- 
cally on a horizontal pivot, and is provided with a thumb bit di- 
rectly in advance over the top of the barrel, so that the thumb of 
the hand in which the arm is held may be used for unlocking the 
barrel to swing it down for loading, by merely pushing down on the 
thumb bit, and also so that the pressure exerted for unlocking them 
also tends to force the barrel down. 

Improved Feathering Paddle Wheel. 

lieruhard Vater, New York city.— This is an improved construc- 
tion of paddle wheels for steamboats, by which the paddles pass ver- 
tically into and through the water, so as to utilize the full amount 
of power with less agitation of the water and \dbratlon of the vessel. 
The invention consists of a paddle wheel with vertically arranged 
paddles, that retain their position during their passage through the 
water by the rotation of the supporting frame In connection with 
the action of intermediate gearing, and a central stationary cog 
wheel on the gear wheels of the paddles. 

Improved Spring Equalizer. 

Thomas L. Guest, Pottstown, Pa.— The forward and backward 
throw of the body o f a carriage, as the wheels descend and rise from 
a level in passing through a hollow and over an obstruction, are lim- 
ited to the amount of play given to a stay rod, and the movement 
of the said body within said limits is made easy by the play of piv- 
oted cross bars in their bearing s. 

Improved Holder for Ornaments, etc. 

Walter J. Garvey, St. Louis, Mo.— The object of this invention is 
to provide means for holding up the ornaments which are placed 
upon ceilings until they can be fastened thereto ; and it consists in 
a spring holder made adjustable as to length, capped with rubber or 
other soft material, and with a spring at the other end, to hold it in 
place. 



Improved Drag. 

Wilson Gardner, Wheelersburg, 0., assignor to himself aud L. Sal- 
laday, of same place.— The pulverizers and f urrowers are connected 
with the same carriers, so that ground may be laid off in rows for 
planting as fast as it is brought into fine tilth, and by the same op- 
eration. 

Improved Blind Stop. 

Charles E. Steller, Milwaukee, Wis.— A series of slats pivoted in a 
frame is connected with an opening and closing bar. A slight pres- 
sure of a earn against the side of the bar serves to hold it and the 
blinds in any desired position, while a tighter pressure makes the 
blind slats stand so firm that no wind or storm can cause them to 
rattle. 

Improved (hair. 

William T. Doremus, New York city.— In this device, when the 
oover is put under pressure a roller will be turned in such a direc- 
tion as to tend to coil up springs, so as to give elasticity to the back 
of the chair. 

Improved Printing Press. 

William E. Gump, New York city, assignor to Mis. Maria L. 
Gump, Garden City, N. Y.— By operating a lever, the platens will be 
brought up against the form. Upon the rear of the upper parts of 
the end frames are formed cams, which take up all the play of the 
joints of the rods, aims, and levers, and bring the platens against 
the form fully and squarely, and thus insure a full, clear, and clean 
impression. 

Improved Washing Machine. 

Thomas Stimuli, Ada, 0.— This invention has for its object to Im- 
prove the construction of the washing machine for which letters 
patent were granted to same Inventor May 5, 1871. By moving the 
free end of a lever in one or the other direction, the uprights and a 
rod or shaft and its attachments may be raised and lowered to raise 
the clothes out of or lower them Into the water. To the uprights 
are attached the ends of a dasher board, against which the clothes 
are pressed, and which has numerous holes formed through it to 
allow the suds to readily escape. 

Improved Velocipede. 

Edwin Crother and Michel Bergeron, Hackensack, N. J.— In this 
velocipede the rider can use either his hands or his feet, or both 
together, to control the direction and uncouple one of the wheels 
for turning curves in the road. When the strain upon the spring 
ceases, the reaction throws the coupling into gear with the wheel, 
and both wheels become propelling wheels. 

Improved Car Coupling. 

Benjamin J. Sirmans, Blackshear, Ga.— When two ears are run 
together, the link of one ear will enter the hole of the bumper head 
on the other, strike against a plate, and push the inner end of a 
lever to the rearward, which movement of the said lever withdraws 
a catch ami from another lever, and allows the pin to drop thr ugh 
the bumper head and link, coupling the cars. 
Improved Bob Sled. 

J uhn Wampach, Shakopee, Minn.— Pivots and holes in the tongue 
roller are contrived to allow the pins to play up and down freely as 
the roller is raised or lowered at one end above or below the other 
by the rising or falling of one of the runners independently. The 
hounds extend forward of the hind beam each side of the reach, 
and cross bars connect them lit the front, above and below the 
reach, to hold the hind beam so as not to ruck with the runners. 
Improved Corn Planter. 

Abram Staley, Martin, Mich., assignor to himself aud Joseph L 
Staley, of same place. -The slides are so arranged relatively to each 
other that the opening through one registers with the passage 
through the pocket when the ether does not, thus enabling one to 
closo and the other to open by one and the same movement of the 
two slides. The construction of these jaws and slides is such that 
the jaws open and make a good opening in the ground before the 
seed drops, which allows the seed to scatter as when planted by- 
hand, and they open so that the seed can be seen after dropping, 
and before the jaws are lifted out of the ground, so as to be certain 
of the perfect action in every case. The machine also opens the 
ground, so as to insure the covering of the soil perfectly. 
Improved Organ Reed Board. 

John H. Lomas, New Haven, Conn., assignor to Bernard Shoning- 
er, of same place.— A partial set of reeds is inserted below the 
sounding board, which come within the length of the bass reed 
valve. By this means there are added to the treble as many reeds as 
can be supplied with air by this valve, thereby making no difference 
in the required touch of the keys. 

Improved Composition lor Filling Teeth. 

Erwin Erlenmeyer, Houston, Tex.— This is a composition for filling 
hollow and decayed teeth, which is pulverized when used, and which 
is compounded of phosphoric acid, lime, magnesia, fluoride of cal- 
cium, potash, silica, and oxide of zinc. 

Improved Harvester. 

Charles K. Myers, Pekiu, 111. —The driver, while standing upon the 
platform attached to the rear part of the tongue, by operating a 
lever can easily guide the machine in any desired direction, and by 
means of another lever can raise and lower the cutter bar to cut the 
grain farther from or closer to the ground. 
Improved Machine lor Making Metal Shoe Shanks. 

John Hyslop, Jr., Abington, Mass., assignor to Hiram H. Jenkins 
and George O. Jenkins, of same place.— The shanks are cut oil from 
a sheet fed on a stationary block, and fall down the stationary in- 
cline in front of the stationary former, where they are held by 
suitable means until the movable former comes forward and presses 
them to produce the requisite shape. A couple of pushers move 
forward aft r each one falls, and push it, together with the previ- 
ously fallen ones, forward along the table side by side, so that they 
may be taken off in batches in such order. 

Improved Carriage Curtain Fastener. 

Carl Kurz, New York city.— This invention consists of a metal 
button with a T head, which is fastened to the Inside of the apron 
or curtain, and a little slotted plate fastened on the bow, with its 
slot at right angles to the head of the T, so contrived that the slotted 
plate, which only swells out a little around the slot, does not pro- 
ject like the studs now in use, nor does it show on the outside, as 
the studs do. The button-hole plate to be used for the top of the 
curtain has the upper portion of the slot widened, so that the but- 
tons can drop into it when the button plate is held up horizontally; 
and a portion of the button-hole plate above the slot is so contrived 
that, after the button has been dropped down with the curtain as it 
hangs, it locks the button, so that it cannot be detached while so 
hanging. 

Combined Land Roller and Seeding Machine. 

James H. Holland, Aurora, Mo.— The roller is made in two parts, 
and to its outer ends are detachably bolted two wheels, one or 
both of which are rigidly connected with the shaft, so as to carry 
said shaft with them in their revolution. 

Improved Lamp Extinguisher. 

Augustus Umholtz, Tremont, Pa.— The inv-jntion consists In at- 
taching an extinguisher to the stem or rod by which the wick is 
raised and lowered, so that both may be operated together, and in 
constructing the extinguisher plate with slots in the flanged top 
portion, contiguous to the top of the wick tube, for admitting the 
passage of air upward to the flame of light downward. 
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Chief Engineer's Office, U. S. Navy Yard, 

Washington, November 18, 1874, 
Commodore Thos. II. Patterson, U.S y. , Commandant : 
Sie :— In obedience to your order of October 5th, 1871, 
to carefully test the Empire Portable Forge, manu- 
factured at Troy, N. Y., I have the honor to submit the 
following report: 

****** This is a very 

excellent and convenient forge. It works easy and with 
but little noise, and the power being applied with a lever, 
It can be worked without Interfering with the manipula- 
tion of the fire. 

I can recommend It ai a very useful tool forwork on 
shipboard or shop use. 

Very respectfully, your obedient servant, 
[Signed] EDWIN FITHIAN, 

Chief Engineer, U.S.N. 



tyxzinm and ifrwnal. 

The Charge for Insertion under this head is $1 a Line. 



IgTicultural Implements, Farm Machinery, Seeds, 
Fertilizers. R. H. Allen & Co., 189 & 191 Water St..N.Y. 

Magic Lanterns, Stereopticons of all sizes and 
p Ices, for I'arlor Entertainment and Public Exhibitions. 
P.iyswell on small Investment. Catalogues free. McAl- 
lister. Man'f'g. Optician, 49 Nassau St. ,N. Y. 

Thomas's Fluid Tannate of Soda never fails to 
remove Scale from any Steam boiler; it removes the 
scale-producing material from all kinds of water; cannot 
Injure IJoiler, as It has no effect on Iron ; saves 20 times Its 
cost both In Fuel and repairs of Boiler; increases steam- 
ing capacity of Boiler; has been tested In hundreds of 
Boilers; has removed Bushels of Scales In single crises. 
It is In Barrels 500 lb., M Bbls. 250 lb.. M Bbls. 125 lb.. 
Price 10 cents per lb., less than % price of other prepara- 
tions, and superior to all others. Address orders to 
N. Spencer Thomas, Elmlra, N. Y. 

Makersof all kindsof Ice-Making- Machines, send 
address to A. J. Davis, Watertown, Jcffcr. ; o.i Co.,N.Y. 

For price of small copper boilers to drive small 
eteam engines, address, with dimensions, and enclose 
stamp to Geo. Parr, Buffalo, N . Y. 

For Sale— A Patent for Family Use. Address 
Asa F. Tarr, Kockport, Mass. 

We will sell the right to U. S., or less, for the best 
Carpet Stretcher in the world. Cheap. Now is the time 
to Introduce It. Address "Patent," Room 1, No. 159 
Dearborn Street, Chicago, 111. 

We wish to communicate with a first class man, 
who can sell, legitimately, State rights to an Invention 
tested satisfactorily five years. No competition, and 
needed in every house, new or old. Is universally praised. 
Sells rapidly. Prolltablc. Cannot handle all U. S. En- 
gaged In publishing. Capital locked up elsewhere. Will 
bear strict investigation. "Wilson, Pierce & Co., 182 
Clark Street, Chicago, 111. 

Geo. P. Rowell&Co.,of New York, are eminently 
respectable and honorable advertising agents with whom 
this establishment, as well as similar ones in the country, 
have transacted business for years with mutual profit and 
pleasure. From meagre beginnings, Rowell & Co. have 
built up an extended business, and are evidently still 
prospering. Indeed, their success has bordered on the 
marvelous.— L Journal, Lockpoit, N . Y.] 

Wanted— Parties to manufacture a first class Sec- 
tional Safety Boiler. Terms liberal. Profits large Ad- 
dress S. T. Russell, Springfield, Ohio. 

The Whitmore Engine, 4, 5 and 10 H.P.— Cheapest, 
best, and safest. Vertical Tubular Boilers, all sizes, at 
reduced prices. Lovegrove & Co., Philadelphia, Pa. 

Wanted— To correspond with parties wishing an 
experienced Machinist to take charge of their works, as 
Foreman or Master Mechanic. Address Machinist, 32 
Union St., Indianapolis, Ind. 

For Sale— Entirety or State Rights of Patent for 
first rate, practically tested Ice-creeper. Address G. F. 
I.emmon, Long Branch Boat, PierS, N. R., New York. 

Large lot Lathes, Planers, Milling Machines, Screw 
Machines, Drill Presses, Edging Machines, Gear Cutters, 
Grinders, etc., built for Sewing Machine Business, for 
Sale. Visits solicited. Hull & Belden Co., Danbury,Ct. 

Wanted— A Foreman to superintend an Iron 
Foundry. Must understand all its branches and the man- 
agement of men, and bring unexceptionable references 
to J. S.L.Wharton, S.E.eor.l5th & Wood Sts..Phila ,Pa. 

Wanted— Catalogues of Manufacturers of Philo- 
sophical and Chemical Apparatus. Address St. Stanis- 
laus College, Bay St. Louis, Mississippi. 

For Sale, Cheap— Patent Right for best Horse 
ilay Fork out. Address Lock Boxl7, Sharon, Pa. 

The Lightning Screw Plate does the work of a 
Bolt Threading Machine. Wiley & Russell Manufacturing 
Co., Greenfield, Mass. 

For the cheapest and best Small Portable Engine 
manufactured, address Peter Walratb,Chittenango,N.Y. 

The Baxter Steam Engine, 2 to 15 Horse Power. 

Simple, Safe, Durable, and Economical. 

' ' The Best are always the Cheapest." 
Over One Thousand in use, giving entire satisfaction. 
Addres3 Wm. D. Russell, 18 Park Place, New York. 

File-cutting Machines. C. Vogel, Fort Lee, N. J. 
Engines, 2 to S II. P. N. Twiss, New Haven, Ct. 

Hand Fire Engines, Lift and Force Pumps for fire 
and all other purposes. Address Rumsey & Co., Seneca 
Falls, x. V., V. S. A. 

Diamonds and Carbon turned and shaped for 
Scientific purposes; also, Glaziers' Diamonds manufac- 
tured and reset by J. Dickinson, 64 Nassau Street, N. Y. 

Tin Manuf acturers,who have waste strips, pieces, 
or round blanks to sell, address— giving sizes— Norton 
Bros., 4-1 & 46 River St., Chicago, 111. 

Housekeepers, House Furnishers i n Tin, Tinmen, 
send Postal Card to J. R. Abbe, Providence, R. I. 

Zero-Refrigerator with Water Cooler. Best in 
the World. Send for Catalogue. A. M. Lesley, 221 W. 
23d street, New York. 

The Lester Oil Co., 1S3 Water St., N.Y., Exclusive 
Manufacturers of the renowned Synovial Lubricating Oil. 
The most perfect and economical lubricant in existence. 
Send for Circular. 

For small size Screw Cutting Engine Lathes and 
Drill Lathes, address Star Tool Co., Providence, R. I. 

For Sale, or Partner Wanted for Patent on Canal 
Boat Propeller. Address G. Heydrlch, New Ulm, Minn. 

To Machinists.— For Sale, Cheap— A partially fin- 
ished Engine Lathe, 11 feet bed, 28 Inch swing. For fur- 
ther particulars, call on or address Clark, Smith & Co., 
Fort Plain, N. Y. 

Wash Stands, New Styles, Marble Tops, can be 
used in anv situation. Prices very low. Send'for a cata- 
logue. Bailey, Farrell & Co., Pittsburgh, Pa. 

Grindstones— 4,000 tuns. Berea Stone Co.,Berea,0. 



The " Scientific American " Office, New York, is 
fitted with the Miniature Electric Telegraph. By touching 
little buttons on the desks of the managers signals are sent 
to persons in the various departments of the establish- 
ment. Cheap and effective. Splendid for shops, offices, 
dwellings. Works for any distance. Price $6, with good 
Battery. F. C. Beach & Co., 263 Broadway, New York, 
Makers. Send for free Illustrated Catalogue. 

For best Presses, Dies, and Fruit Can Tools, Bliss 
& Williams, cor. of Plymouth and Jay, Brooklyn, N. Y. 

Buy Boult's Paneling, Moulding, and Dove- tailing 
Machine. Send for circular and sample of work. B. C. 
Mach'y Co., Battle Creek, Mich., Box 227. 

Small Tools and Gear Wheels for Models. List 
free. Goodnow & WIghtman, 23 Cornhill, Boston, Mass. 

For Sale— One "Cottrell & Babcock" Water 
Wheel Regulator, in good order— by D.Arthur Brown & 
Co., Fisherville, N. H. 

For Surface Planers, small size, and for Box 
Corner Grooving Machines, send to A. Davis, Lowell, 
Mass. 

Hotchkiss Air Spring Forge Hammer, best in the 
market. Prices low. D. Frlsbie & Co.. New Haven, Ct. 

For Solid Wrougtat-iron Beams, etc., see adver- 
tisement. Address Union Iron Mills, Pittsburgh, Pa. , for 
ithograph, &c. 

" Book-Keeping Simplified." The whole system 
in a few pages. Cloth, $1. Boards, 75 cents. Sent, post- 
paid. D. B. Waggener & Co., 424 Walnut St., Philadel- 
phia, Pa., Publishers "Waggener's Trial-Balance Book." 

Faught's Patent Round Braided Belting— The 
Best thing out— Manufactured only by C. W. Amy, 301 & 
103 Cherry St., Philadelphia, Pa. Send for Circular. 

Temples and Oilcans. Draper, Hopedale, Mass. 

For Solid Emery Wheels and Machinery, send to 
the Union Stone Co., Boston, Mass. , for circular. 

Mechanical Expert in Patent Cases. T.D. Stetson, 
23 Murray St. , New York. 

All Fruit-can Tools, Ferracute, Bridgeton, N. J. 

Peck's Patent Drop Press. Still the best in use. 
Address Milo Peck, New Haven, Conn. 
Genuine Concord Axles— Brown,Fisherville,N.H. 

Spinning Rings of a Superior Quality— Whitins- 
ville Spinning Ring Co., Whitinsville, Mass. Send for 
9ample and price list. 

Power Hammers and Bolt Forging Machines- 
Nine sizes of the former and two of the latter, guaranteed 
the most economic tools of their kind known. For price 
and cuts, address S. C. Forsalth & Co., Manchester, N.H. 

Hydraulic Presses and Jacks, new and second 
oand. Lathes and Machinery for Polishing and Buffing 
Metals. E. Lyon, 470 Grand Street New York. 

Price only $3.50— The Tom Thumb Electric 
Telegraph. A compact working Telegraph Apparatus, 
for sending messages, making magnets, the electric light, 
giving alarms, and various other purposes. Can be put In 
operation by any lad. Includes battery, key, and wires. 
Neatly packed and sent to all parts of the world on receipt 
ofprlce. F. C. Beach & Co., 263 Broadway, New York. 

Send for Circular of a very Superior Boiler Feed 
Pump. D. Frlsbie & Co., New Haven, Conn. 

W. Campbell's Self-Acting Shade Rollers. The 
Trade supplied, 87 Center Street, New York. 




J. S. & Co. will find directions for utilizing: 
mica scraps on p. 42, vol. 25.— J. D. F. will find dir- 
ections for manufacturing ice on p. 54, vol. 31.— 
L. F. L. will find instructions for preventing the 
percolation of water through a brick wall on p. 75, 
vol. 32.— R. H. D. will find a recipe for Worcester- 
shire sauce on. p. 281, vol. 20.— A. C. A. will find 
some particulars as to the manufacture of alumi- 
num «'n p. ill, vol.31.— J. H. will find directions for 
preparing buffalo hides on p. 260, vol. 26\— J. M. C 
will find a formula for ascertaining the contents 
of a cylinder on p. 281, vol. 25, and for the propor- 
tions of a safety valve on p. 107, vol. 31.— E. S. T. 
williinda recipe for indelible ink on p. 112, vol.27. 
— H. R. W. will find a recipe for wood filling on p. 
347, vol. 31.— L. F. S. will find directions for making 
rubber hand stamps on p. 15(5, vol. 31.— B. A. S. will 
find directions for making and using a pantagraph 
on pp. m>,17!>, vol. 28.— F. G. T. should consult, as to 
his diet, a physician who is acquainted with his 
case.— C. S. R. will find a recipe for a dip for brass 
goods on p. 282, vol. 20.— W. F. R. and others can 
solve the problem of the length of the hypothe- 
nuse by the method illustrated on p. 187, vol. 32.— 
W. B. will find directions for calculating the pro- 
portions of gear wheels on p. 187, vol. 29.— F. B. 
will find directions for removing clinkers from 
stoves on p. 187, vol. 32.— A. B. will find the dimen- 
sions of the Great Eastern on p. 34(>, vol.31.— J. R., 
Liege, Belgium, and others will find a description 
of a wood-splitting machine on p. 70, vol. 28. 

(1) II. M. asks : Please explain the anti- 
septic action of common salt, and also of sugar. 
A. In the case of salt, the albumenoid and other 
putriflable matter goes into solution in the brine; 
sugar or sirup acts by preventing the access of at- 
mospheric oxygen to the substances immersed in 
it. 

(2) H. D. D. and others. — One process for 
utilizing tin scrap consists in first cutting it in a 
suitable machine into comparatively fine chips, 
and then placing it in a revolving cylinder so ar- 
ranged as to constantly shower the chips with mer- 
cury, with which the tin unites ; and the two may 
afterward be separated by distillation, or by the 
oxidation of the tin. 

(3) W. C. asks: Can heat enough be ob- 
tained in a small furnace to melt brass without 
the aid of a pair of bellows? A. Yes. 

What will dissolve chemical paint out of a brush? 
A. This depends wholly upon the composition of 
the paint. Mostof the common pigments find sol- 
vents in either water, turpentine, alcohol, ether, 
or oil. 

(4) J. H. asks: In pressing quicksilver 
through buckskin to extract the impurities or 
gold, is it injurious to have the hands in contact 
with it? A. We do not know of any trouble origl- 
natingin this way: but as mercury is slightly vola- 
tile at common temperatures, extreme care should 
be taken not to inhale the vapors, as it is liable, 
otherwise, to produce salivation. 



(5) J. McM. asks : Why is an inverted im- 
age seen when one looks upon the concave side of 
a burnished spoon, and an erect image when the 
convex side is turned towards the face? A. In the 
case of a concave mirror,the reflected rays of light 
approach and cross each other before reaching the 
eje, thus producing an inverted image. In the 
case of convex mirrors, the convex surface simply 
causes the rays to diverge. 

(0) D. H. S. Jr. asks: 1 Has ozone ever 
been used as a bleaching agent? Yes. 2. Can it 
be produced by the discharges (into atmospheric 
air or pure oxygen) of the electricity generated 
by the glass plate or cylinder electrical machine? 
A. It can, but in exceedingly minute quantities in 
comparison with the bulk of the gas operated up- 
on. 3. Is there any work extant which treats mi- 
nutely upon the production, properties, and uses 
of ozone ? A. Read the work by Cornelius B.Fox, 
entitled "Ozone and Antozone,'* published by J. 
A. Churchill, London, England. 

(7) L. N. P. says: 1. I am thinking of 
putting electric bells into a house. Is there any 
likelihood of the batteries or any connections ever 
setting fire to easily inflammable things? A. No. 

2. Is there any chance of batteries in a closet 
forming gas liable to catch fire? A. No. 

(8) F. O. X. ask: 1. Suppose that I take a 
permanent magnet, and surround its armature 
with a helix, would not a feeble cuiTent be gener- 
ated every time the magnet and armature were 
united and separated? A. Yes. 2. Tf the ends of 
the helix are connected with a Rhumkorff coil, 
would not the feeble current of electricity gener- 
ated induce a stronger one in the other wire of the 
coil, so that, by connecting several wires succes- 
sively, we might finally obtain a current indefinite- 
ly stronger than the one we started with ? And if 
we connectedthe last coil with a helix surrounding 
a soft iron horseshoe, would not the current of in- 
duced electricity transfer it into a much stronger 
temporary magnet than the permanent one we be- 
gan with? A. If properly constructed, it would. 

3. Would the induced current differ from the gen- 
erating current otherwise than in being stronger ? 
A. That would depend upon the construction of 
the machine. 4. If this is true, does it not over- 
throw the idea that one force cannot produce a 
greater one without a corresponding loss in time 
or distance ? A. Not at all. If the results you sug- 
gest were to follow your premises, they would not 
tend to overthrow the idea mentioned. In this 
case it would be simply a transfer of mechanical 
force (the moving of the armaturel into electrical 
energy, and the amount of the energy would be 
proportioned, other things being the same, to the 
rapidity of the movement of the armature. 

(9) D. H. L. H. says : In your answer to W. 
E. D., you give directions for making a Callaud 
battery; can I nickel plate steel with such a bat- 
tery? A. Yes. 

(10) P. R. H. asks : Is there any battery 
that will produce electricity continuously, without 
being touched or renewed after once being com- 
pleted and put to work ? A. No. 

(11) I. H. asks: How can I plate with nick- 
el without a battery ? A. Use a magneto-electric 
machine. 

(12) M. P. asks: What is the best method 
of removing gold that has been deposited on brass 
by galvanic battery, so as not to destroy the brass 
in the operation ? A. Place the articles in strong 
nitric acid, and add some common salt in crystals. 
After coming out of the acid, the articles must be 
polished. 

(13) E. M. asks: Will you please suggest 
the simplest way that I can produce rotary mo- 
tion by electricity ? I have a small battery and 
electro-magnetic telegraph. But I want to show 
to my pupils how a wheel may be turned. Being 
poor, I cannot buy an electric engine. Any cheap 
and simple way by which I can make rotary mo- 
tion by the battery, at home, that is what I want. 
A. Suppose you attach four soft iron keepers to 
the circumference of a wooden wheel, so that in 
turn they approach the poles of an electro-mag- 
net. Let the circuit of the electro-magnet be closed 
as each keeper approaches the poles and opened 
as soon as it comes opposite. The method of ma- 
king a circuit closer will occur to any ingenious 
mind. 

(14) W. I). II. asks: 1. How can I electro- 
plate in bronze? In what solution shall I immerse 
the articles to be bronzed ? A. Make a solution 
composed of 50 parts carbonate of potash, 2 parts 
chloride of copper, 4 parts sulphate of zinc, 25 
parts nitrate of ammonia, and use a bronze plate 
as the positive electrode. 2. Which is the best bat- 
tery for the purpose, Smec's or Leclanch6's ? A. 
The Smee. 

(15) L. K. asks: 1. How many feet of air 
does one grown person require to keep him in 
good health for six hours? A. The average 
amount of air inspired and exhaled at each respi- 
ration is 30 cubic inches, and the average number 
of respirations 20 per minute, so that 500 cubic 
feet of air pass through the lungs in 24 hours. The 
amount of carbonic acid exhaled is variable, and 
is interesting as an index of the rate of internal 
change. The more energetic the circulation, the 
larger the quantity of carbonic acid; it is less du- 
ring sleep than while awake, and less during fast- 
ing than after a full meal. 2. Is it best to have a 
constant change of air from the outside into a 
room in which we are sleeping? A. A sleeping 
apartment should always have adequate ventilation 
while In use. 

(16) O. D. asks : I have heretofore worked 
the burglar alarm apparatus in my house by the 
Leclanche battery,of which I use 6 cells. But this 
winter they stopped working. I then put in 6 new 
cells of the same; still they did not work. I then 
substituted the ordinary sulphate of copper bat- 
tery,and have had no trouble since. Now can you 
tell me what probably was the matter with the Le- 



clanche? Did the cold weather produce any mis- 
chief? A. No. The Leclanche battery will stand 
as much cold as the sulphate of copper. Did you 
test your Leclanche cells separately on short cir- 
cuit to see if the connections were good? 

(17) H. M. asks: What chemicals are used 
to render paper sensitive so that you can photo- 
graph directly on it? A. Chloride of ammonium 
40 grains, gelatin 20 grains, water 20 ozs. Dissolve 
by the aid of heat and filter when cold. Take 10 or 
12 sheets of thin clear paper, and, having marked 
the rightside, immerse them bodily in the liquid 
one by one, taking care to remove air bubbles ; 
then turn the batch over, and remove them singly, 
beginning with the sheet immersed first. Render 
the paper sensitive by a solution of anmionio-ni- 
trate of silver, 60 grains to the oz. of distilled 
water. 

Is there any chemical that I can insert in the 
bark or sapwood of trees, that will kill them ? A . 
Try a strong solution of chloride of zinc. 

(18) J. W. L. asks: Can I light gas by elec- 
tricity? A. Put on a pair of dry slippers, and 
walk briskly over a carpet. You will thus charge 
yourself with electricity, and may light the gas 
with your finger in dry cold weather. 

(19) P. J. N. asks: 1. To what pressure 
persquare inch can air be subjected by means of 
the air pump? A. A maximum of condensation 
has not been reached. It depends altogether upon 
the strength of the pump, its valves, and the power 
and velocity with which it is driven. 2. What 
work is the best on pneumatics? A. Ganot's 
" Physics." 

(20) E. L. F. asks: Why does a distant 
light scintillate like a star? A. Because of the in- 
terposed changing layers of air of different densi- 
ties. The diverging rays are caused partly by the 
irregular figure of the crystalline lens of the eye, 
and are partly owing to the pull of the six muscles 
which move it. 

(21) W. B. H. asks: 1. How many Grove 
cells are required to operate a line half a mile in 
length, using No. 14 common iron wire, with a re- 
lay at one end of 100 ohms, and at the other a re- 
lay of 120 ohms? A. Two cells. 2. How can I 
charge a main line Grove battery of 10 cells? A. 
Cover the zincs with quicksilver. Put 1G parts wa- 
ter to 1 part sulphuric acid for the outer solution, 
and use pure nitric acid of commerce for the por- 
ous cup. 3. How often should it be replenished ? 
A. Replenish the nitric acid every day and the so- 
lution once a week. Brush the zincs every day. 

(22) C. W. asks: Which is the heavier, a 
cubic foot of water or of ice,and what is the differ- 
ence? A. The water is the heavier. If one cubic 
foot of distilled water at 39° Fah. weigh about <£.% 
lbs., one cubic foot of pure ice will weigh about 
58^ lbs. 

(23) A. C. asks: What acid is used to mix 
with urine to detect Bright's disease of the kidneys? 
A. Nitric acid. Urine when mixed with nitric acid 
and boiled should coagulate if the person is suffer- 
ing from Bright's disease. 

(24) J. D. W. asks: 1. Is the Leclanche 
battery inodorous and constant? A. Yes. 2. Do 
the contents of the porous cups ever have to be re- 
moved and renewed ? A. Yes. 3. What are the 
proportions of sal ammoniac and water to u quart 
cell ? A. Two thirds full. 4. What is the reaction? 
A. Ammonia is set free at the negative pole, while 
thenascenthydrogenfromthe ammonium reduces 
the peroxide of manganese to sesquioxide. The 
zinc unites with chlorine, forming chloride of 
zinc. 

(25) W. H. B. asks: Is there a solution 
which, mixed with pure white quicklimc,will hard- 
en it into stone in 24 hours? A. Soluble glass, or 
silicate of potash or soda, is used for this. You 
will find it advertised in our columns. 

(2G) K. M. C. asks : What is the latest and 

and best work on electro-metallurgy? A. " Man- 
ual of Electro-Metallurgy," by James Napier. 

(27) D. X, asks : What are the powers and 
focal lengths of the two largest equatorial refrac- 
tors? A. That at Washington is 2G inches clear 
aperture, weighs 180 lbs., and was nine months 
correcting. The new McCormick telescope is a 
tulle over 26* inches aperture, was eight months 
correcting, and weighs 170 lbs. Both are of about 
33 feet f ocus,and their highest power is 2,000 diame- 
ters. The objectives alone are worth $25,000 each. 
The government equatorial cost $40,000 currency, 
the McCormick S38,000 gold. 

(28) H. H. asks: 1. What battery, and how 
many cells, would be the best for electroplating 
and making an electric light? A. For electroplat- 
ing, 2 cells of Smee's battery. For electric light, 
50 cells of Bunsen's. 2. What solutions should I 
use for gold, silver, nickel, and copper plating? 
A. Gold solution, 1 grain of gold and 10 grains of 
cyanide of potassium in 200 grains of water. For 
silver, 2 grains of cyanide of silver and 2 parts of 
cyanide of potassium in 300 grains of water. For 
copper, a saturated solution of sulphate of copper. 
For nickel, See p. 310, vol. 31. 

(29) C. J. W. says: 1. I have made a Mor^e 
sounder, key, and battery for telegraphing. I 
made my horseshoe magnet by winding the cov- 
ered wire round in the usual way, only I wound 
both poles to the right and then joined the wires. 
I made another by screwing two cores into aflat 
base, and wound one pole to the right and the 
other to theleft. This has a neater appearance. 
Which isthe best in your opinion ? A. They must 
be so wound that the current shall !*■ w in the 
same direction in both. 2. Does it make any dif- 
ference to a magnet if the wires from the battery 
are first applied in one way, and then (by mistake) 
reversed ? A. No. 3. How is the electric bell 
made? A. The armature lever closes an electric 
circuit when the spring draws it back, and opens 
it when the magnetism draws it forward. 4. What 
s meant by positive and negative poles of a bat 
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tery ? A. The copper pole is positive and the zino 
negative. 5. What are the right proportions of 
sulphuric acid and water for the Bunsen battery ? 
A.One acid to 19 water. C.What are the proportions 
ot bichromate of potash and sulphuric acid for 
the porous cup? A. Two ounces ot bichromate of 
potash to 20 water and 10 sulphuric acid. T. Is the 
Bunsen a good battery for telegraphic purposes? 
A. Yes. 8. How many cells should I have for 100 
feet of very thin copper wire? A. One cell. 

(30) C. B. L. asks: What cement will do 
for cementing emery together to form wheels ? 
A. Try oxychloride of zinc. 

(31) S. & S. as'.t : Does distilled water con- 
tain any vegetable, mucilaginous, or albuminous 
substances? A. It should not when distilled in 
proper vessels, and dust excluded. 

What substance is best to use to test oils for mu- 
cilaginous or albuminous matters ? A. Strong oil 
of vitriol should produce a stain by carbonizing 
mucilaginous matter, etc. 

(32) B. & S. ask : Is there any preparation 
for coating the seams of large wrought iron tanks 
so as to prevent the leakage of alcohol ? The tanks 
are for storing it; they are perfectly watertight, 
but the spirit, being of a much less specific grav- 
ity than water, oozes out. A. Try cotton cloth 
soaked in glue, ana cold rivet with this between 
the plates. Let us know if this succeeds, and also 
the results of other expedients tried by you ; and 
we may be better able to inform you of a mode 
of procedure. 

(33) P. W. asks: How could I make my 
cider foam like ale, and at the same time be clear 
and bright as wine? A. Try adding a little sugar 
to the bottled cider. 

(34) G. F. 0. asks : What is the reason that 
coal oil freezes at 3° below zero? It is almost white 
after being frozen. A. Coal oil is composed of nu- 
merous compounds, whose volatility and melting 
points vary greatly. Your oil is probably rich in 
some of these denser bodies, such as paraffin,which 
congeal before attaining a very low degree of tem- 
perature. 

Can rosin from the bow be removed without in- 
Jury to a varnished violin ? It may be removed 
by a little ether ; expeditiously applied. 

(35) C. G. says: I am a distiller of virgin 
turpentine in a copper still of about 800 gallons. 
By what process can I so clarify the turpentine as 
to make window glass rosin ? I think that the 
dregs or particles of ^ark, wood, etc., prevent 
the rosin from being transparent after distil- 
lation. A. Common rosin or colophony essential- 
ly consists of pinic acid mixed with a little sylvic 
acid. Its dark color is traced to pinic acid. White 
rosin is obtained from Bordeaux turpentine by di- 
gesting the powdered rosin, six parts of coldalco- 
hol,and one part of ether, and the residuo is treat- 
ed with boiling alcohol. This solution is next 
evaporated down, and the residue melted and al- 
lowed to cool, yielding a colorless glass as clear as 
crystal. 

(30) C. R. W. asks : How can four messages 
pass over one wire at the same time ? A. There 
are various methods of doing it, but the method 
employed by the Western Union Telegraph Com- 
pany is probably the best. This is simply a modi- 
fication of Stearns' duplex, by the addition of a 
current reversing key and a polarized relay to his 
bridge plan. The polarized relays are worked by a 
change of polarity in the battery, and the Morse 
relays by an increase of potential. Some knowl- 
edge of the more advanced methods of telegraphy 
is required to understand the details of the ar- 
rangement, but the above outline will convey a 
correct and intelligible idea of the general princi- 
ple upon which the apparatus depends for its suc- 
cessful operation. 

(37) M. A. B. asks: If we have two cisterns 
each 20 feet deep, one filled with hot water at 200° 
Fah., and the other with cold water, will there be 
any difference in pumping the water with pumps 
of equal size? A. The power required will be that 
which is necessary to lift the water. The weight 
of a cubic foot of water at 60° Fah. is 02)^ lbs., 
while at 200° it is OO/y lbs.; the cold water, there- 
fore, will be the hardest to pump. If the piston 
of the hot water pump is above the surface of the 
water, it will not pump water but steam; for as 
soon as the pressure of the atmosphere is removed 
from the water in the pump, steam will form and 
fill the vacuum, and so balance the atmospheric 
pressure upon tho surface outside the pump. 
At 15 lbs. to the square inch pressure, water will 
boil when it contains 212° o£ heat, at Ufa lbs. press- 
ure it will boil at 200°, and at fa. of a pound press- 
ure it will boil when heated to only 100°. Thus it 
is seen that steam is easily formed in the pump, in 
proportion as the pressure is reduced ; and steam 
will be pumped instead of water in the case of 
the hot tank. 

(38) A. E. S. asks : 1. Can there be a mix- 
ture of lard and kerosene made, that would be 
safe to burn at 212° Fah. ? A. No. The inflam- 
mability of the mixture will depend upon the 
burning point of the kerosene, which will not be 
rendered higher by mixture with the lard oil. 2. 
Please give me a recipe for making signal oil. A. 
Use a lard oil. 

(39) J. McK. asks : I contend that no steel 
can be made without carbon. My friend claims 
that chrome steel, by the introduction of chrome 
ore into the crucible with ordinary iron, secures 
the different grades in proportion to the amount 
of chrome used. I claim further that the result 
of such a process is not steel, but an alloy or chro- 
mate of iron. Which is right ? A. It may be steel, 
because the iron itself contains carbon, the pres- 
ence of which is, as you say, essential to the form- 
ation of steel. The chromium enters,like mangan- 
ese and other metals, as an alloy, and modifies the 
properties of the steel. 

(40) J. B. G. asks : What is the difference 
between a high pressure and a low pressure en- 
gine? A. Tn one the steam is condensed, in the 
other it is exhausted into the atmosphere. 



What is the average temperature at Peru and at 
Rio de Janeiro ? A. About 75° Fah. in each case. 

How many miles of railroad are there in Brazil ? 
A. Between 400 and 500. 

(41) A. P. A. asks : Can compressed air give 
the same amount of power as steam, used in a com- 
mon engine, the compressed air and steam having 
similar pressure ? A. Yes, if worked under the 
same conditions. 

(42) D, K. J. Jr. asks: How can I ascertain 
the heaviest blow which a steam hammer of given 
dimensions is capable of giving ? A. It could only 
be ascertained by experiment. 

(43) F. E. H. says : I have made a large 
wooden trough to hold a silver solution for elec- 
troplating. With what shall I cover the iuside, so 
that the solution would have no effect on it? A. 
Marine glue. 

Would an engine of 2 inches bore x 4 inches 
stroke furnish power enough to run a polishing 
lathe? A. Yes. 

(44) A. J. B. asks : What is meant by to 1, 
o r 3 1 o 1 , or 1W to 1 , which w e see o n architects' 
details ? A. It means that, of the two things com- 
pared, one has 0, 3, or \)4 times the measurement of 
the other. Thus, if the lengths are as ti to 1, the 
length of the first is ti times that of the second. 
The expression is used similarly of area, volume, 
hardness, strength, velocity, etc. 

(43) C. L. G. asks : At what place in the 
United States was the first steam railway built ? 
A. The Baltimore and Ohio Railroad ; it was com- 
menced in 1828. Fifteen miles were opened in 1830, 
horses being used until 1831, when a locomotive 
was brought into use. 

(40) F. H. D. asks: 1. If a small quantity 
of nitro-glycerin were exploded in a vessel strong 
enough to withstand the shock, how long would 
the gas thus formed retain its pressure ? A. Prob- 
ably the pressure would commence to diminish at 
once, as the gases cooled down. 2. How much 
pressure would 1 oz., if exploded as above, exert if 
confined within a cylinder 12x21 inches? A. This 
is a matter that could only be settled by experi- 
ment. It is supposed that one volume of nitro- 
glycerin produces about 10,000 volumes of gas af- 
ter explosion; but if it were rigidly confined, com- 
plete explosion might not take place. 3. Would 
there be any shock or noise following the burning 
of nitro-glycerin in such a vessel? A. We pre- 
sume not, if the vessel were perfectly rigid. We 
advise you to turn from idle speculation of this 
character to something of practical importance. 

(47) E. A. P. asks: 1. What pressure per 
square inch will a column of water 90 feet high ex- 
ert ? A. This column will require a pressure of 40 
lbs. by steam gage to sustain it. 2. Will a steam 
boiler pressure (by the gage) sustain the column ? 
A. This will depend on the size of pipes, bends, 
etc. Under average conditions, you could expect 
to get a hight of 50 or 00 feet. 

(48) G. W. II. asks : 1. What would be the 
loss, by friction and other causes, in the convey- 
ance of compressed air at 00 lbs. per square inch to 
a distance of 1,600 feet? The pipe is to be about 
V/i inch gas pipe. A. Two or three lbs. pressure 
per inch. 2. What would be the loss in pressure 
of steam under similar circumstances, the pipes 
being well protected ? A. Double the above. 

(49) A. M. says : My friend says that a stove 
with thin plates requires more fuel than a stove 
with thick plates. I say the contrary. Which is 
right ? A. You are. 

(50) N. P. B. says: 1. My small cast iron 
castings are too hard. How can I make them soft 
enough to drill and file nicely ? A. It would be well 
to use a better quality of iron. 2. What can be 
used for the purpose of bedding one rough piece 
of casting to another, besides putty or plaster of 
Paris ? The extent of the surface is 0x12 inches, 
and the openings range from !4 inch to the least 
thickness. A. See a forthcoming article on "Glues 
and Cements. ' 

What is the best way by which large grind- 
stones are trued up when worn out of truth ? A. 
The common method i3 to use an iron tool with 
a hooked point. 

(51) J. J. W. says: I am a blacksmith by 
trade, and am bothered with my swage iron be- 
coming bare and exposed to the fire. I have been 
using common yellow clay to bed it with. Is there 
anything which will stand the fire and not crumble 
away as the clay does ? A. Try firebrick, set in 
fire clay. 

(52) J. S. B. asks : How is music made on 
glass goblets, and how are they tuned ? A. By 
moving the moisten cd linger around the rim, which 
puts the material of the goblet into vibration, af- 
ter the manner of a bell. They can be tuned by 
having different quantities of liquid in them, or by 
grinding them until they produce the right note. 

How are the magnets of a telegraphic sounder 
constructed ? A. See p. 379, vol. 30. 

(53) W. C. K. asks : Can a piece of steel he 
refined and made to stand as good a temper, by 
pressing it into shape by machinery, as a similar 
piece forged by hand, using the same style of die? 
A. In general the hammered steel will be the best. 

(54) J. F. B. asks: What would be gained 
by applying a condenser to an engine of the fol- 
lowing dimensions : Diameter of cylinder 32 inches, 
length of stroke 4 feet, with automatic cut-off 
balanced poppet valves,gridiron slide valves, and 
exhaust open full length of stroke, running 00 
turns per minute under from 00 to 80 lbs. of steam? 
The engine is scarcely ever called on for more 
than half her power, about 00 or 70 horse. A. As a 
general rule, if an engine is in good order, a con- 
denser makes a saving of at least 25 per cent. As 
you will see, however, by the article on the sub- 
ject, p. 256, vol. 31, you do not send enough data. 

(55) W. D. G. asks : Which of the follow- 
ing metals will best stand exposure to heat with- 
out warping, sheet steel, sheet iron, cast iron 



from fa to^j of an inch in thickness? A. All 
metals will be liable to warp, if exposed to high 
temperature in the form of large and thin sheets. 
Probably cast iron will answer as well as any 
other. 

What are the largest sized sheets of mica that 
can be had for use in blowers for fire grates ? A. 
About 8 by 10 inches. 

(50) A. D. B. says : 1. In building a large 
brick cistern lined with cement, would it be of 
service to brush over the cement with water 
glass ? A. The use of water glass solution is of 
doubtful policy. 2. Is Portland cement enough 
better than Rosendale for lining cisterns to pay 
for the difference in cost? A. Yes, if you get the 
best kind of Portland cement. It Is not always 
uniform in quality. 

(57) H. Y. N. says : I have an engine of 3G 
inches stroke, with plain slide valve, having 2?4 
inches travel. It cuts off steam at j 9 r of the stroke 
and exhausts at }£. The exhaust port is open H 
inch before it takes steam at the other end. Is not 
H inch more clearance than is necessary ? If I ar- 
range to cut off at 20 inches, should I make the 
clearance less ? A. It would not be well to de- 
crease it. 

(58) A. E. P. asks : 1. How many horse 
power can I get from an engine, the cylinder of 
which is i% inches in diameter by 9 inches stroke, 
with 80 lbs. steam ? A. From 4 to 5 horse power, 
under favorable conditions. 2. Is said engine pow- 
erful enough to run a circular saw, 18 inches in di- 
ameter, for sawing shingles ? A. Yes. 

(,59) R. M. asks : Why is it that a greater 
number of drivers are use! on locomotives de- 
signed for heavy draft, since the adhesive friction 
is not dependent upon the extent of surface eon- 
tact ? A. To avoid bringing excessive weight on 
any one driver. 

(00) J. P. N. says : On a very cold day I had 
to keep the cold water faucet in the kitchen drip- 
ping constantly in order to prevent freezing. 
About sunset I noticed that our girl had shut the 
water off, and the sink (a cast iron one) had be- 
come dry. 1 opened the faucet full and suddenly, 
when, the instant the water touched the iron, an 
explosion occurred atthat point,sounding very like 
a gun cap, only louder. Can you explain this? 
A. We have often noticed the expulsion of air un- 
der such circumstances, accompanied by a kind of 
explosion. We have never, however, witnessed 
precisely what you describe, and without further 
information must confess that we cannot ex- 
plain it. 

(01) A. Casks: 1. Is it practicable to line 
a water reservoir (to hold 1,000,000 gallons) with 
plate iron from % to fa of an inch thick ? A. Yes, 
perfectly. 2. Is thers any material good for coat- 
ing the iron with to prevent rust ? A. Pitch would 
make a good material for coating the iron, or the 
plates might be galvanized. 

(02) X. Y. Z. says: A. claims that the air is 
lighter when smoke does not rise. I say that it is 
heavier. Which is right? A. Sometimes the 
smoke does not rise because the barometer is low, 
that is, the pressure of the air is diminished. At 
other times, as in damp weather, the smoke is 
cooled down, and will not rise, even though the 
pressure of the atmosphere is the same as before. 
2. A. also claims that the wind lowers the mercury 
in a thermometer. I say that the wind has nothing 
to do with it. Which is right? A. You arc. 

What is a good cement for joining the angles of 
an aquarium, built of glass and wood ? A. Make 
a mixture of boiled linseed oil, litharge, and white 
and red lead. 

Has a law permitting any person to make and 
sell any patented article, on payment of 10 per cent 
to the owner, been passed ? A. Such a law was 
proposed, but has not been passed. 

(03) J. A. B. asks: What size of engine 
would be the most economical for driving a two 
run flouring mill and attachments ? A. The ques- 
tion is rather indefinite, but we imagine that an 
engine with cylinder 7x9 will answer your purpose 
very well. If you use shavings for fuel, a plain 
slide valve engine will give good satisfaction. 

Which has the fastest motion, the top of a wagon 
wheel or the bottom ? A. Considering the rate of 
motion with respect to a fixed point without the 
wagon, the top of the wheel runs the fastest. 

(04) L. A. C. asks : What is the cause of 
ice forming on the bottom of the bay at Rocka- 
way ? It is sometimes from two to three inches in 
thickness. A. It is doubtless formed at low tide, 
and afterwards covered with water. 

(05) M. asks : What is the philosophy of 
warm weather driving the frost into the ground 
still deeper? It seems to be a fact that water 
pipes laid four feet deep are more apt to freeze 
when warm days come than during the. coldest 
weather. In other words, when it commences to 
thaw, the frost in the ground extends to a greater 
depth than before. A. We never observed that 
this was a fact, but it is easy to understand that 
the freezing process may go on underground when 
it is thawing above, since it takes time, as well as 
cold, to produce frost and ice. 

(00) C. O. II. asks : Is it practicable to use a 
wire rope (instead of chain or hemp rope) over 
pulleys 3 inches in diameter, where there would 
be an unsteady strain of from 100 lbs. to 400 lbs.? 
A. It would not be easy to use a wire rope with 
such small pulleys, or, indeed, a hemp rope or 
chain, unless some special construction were 
adopted. 

(07) H. M. F. asks : Can you give me a 
method for determining the pitch line of a cog- 
wheel, having the number of cogs and the pitch ? 
A. We could not do the subject justice in our lim- 
ited space. You will find it well treated in Ran- 
kine's " Machinery and Millwork," or in the " Ma- 
chinist's Assistant." 

Can you give a recipe for making a preparation 
for sticking drawing paper to a board? A. Good 
paste answers very well. 



(G8) F. McG. asks : If equal quantities of 
salt water and fresh water were put in a vessel, 
which would come to the top ? A. They would 
mix, but not very readily; and the lighter of the 
two, the fresh water, would tend to go to the top. 

(09) G. V. asks : What is the momentum 
of a body of a given weight moving at a given 
velocity ? Take for an example the piston, rod, 
walking beam, and connecting rod of a steamer. 
How much power is required to arrest the motion 
of these parts, and to move them in a direct- 
ly opposite course? A. To change the motion 
suddenly from one direction to the opposite direc- 
tion, with the same velocity as before, the energy 
of the moving mass must be overcome, and an 
equal amount of energy impressed. The force re- 
quired to overcome the energy of a moving mass 
is found by multiplying the weight of the body in 
pounds by the square of the velocity in feet per 
second, and dividing by 04-4. 

(70) W. E. II. asks: \Yehave been putting 
in two new turbine water wheels under 21 feet 
head, using 52)^ cubic feet of water per second. 
We bring the water tothe wheels in a round wood- 
en trunk of 208 feet length and feet inside diam- 
eter. The trunk is made of white pine, 3 inches 
thick and hooped with iron hoops, K> inch thick by 
2 inches wide. The hoops are placed 2 feet apart, 
from center to center. Tho lags are 14 in number 
to the circle of the trunk, each lag being driven 2 
feet, there being no more than 7 joints under any 
hoop. At the upper end of trunk we put an air 
pipe 8 inches in diameter. When the wheels are 
running, the volume of water passes through the 
trunk at a speed of from 2 to 3 feet per second. 
What is the shortest time in which it will be safe 
to shut the gates without danger of bursting the 
trunk ? We have a regulator connected with the 
wheels which will shut the gate in 40 seconds. A. 
We think it will be perfectly safe to close the gate 
in the time mentioned. It might be well to con- 
nect a pressure gage to the trunk, and see exactly 
what change of pressure occurs from shutting the 
gate quickly. 

(71) W. F. S. asks: 1. Do you think it a 
good plan to force hot water through the tubes of 
a horizontal boiler 15 feet long, 3 feet in diameter, 
with 24 three inch tubes ? The boiler is new, made 
of % inch iron doubly riveted. A. We understand 
you to refer to cleaning the tubes by forcing hot 
water through them. We do not recommend this. 
It is better to use a brush or scraper. In special 
cases, steam can be employed with advantage. 2. 
My engine is a horizontal ; cylinder is of 9 inches 
diameter and 18 inches stroke. It drives about 8 
horse power. I carry steam at 60 lbs. and exhaust 
into about 1,000 feet of three inch heating pipes, 
the lever to back pressure valve having considera- 
ble weight on it, I burn between 5 and cwt. of 
Pittston nut coal per day, and very little smoke 
comes from the chimney. I would like to put an 
indicator on my engine, but I cannot get one here. 
Am I using too much coal ? We cannot tell cer- 
tainly whether you are running economically, but 
it seems to us that you are managing very well. 

(72) J. N. T. says: I grouted the floor of my 
cellar some two years ago with a mixture of snnd, 
gravel, lime, and cement. Since it became dry, It 
has continually ground off from the top into a fine 
lime dust, making it impossible to sweep without 
raising a great dust, besides wearing down into 
the larger gravel in some places where it is used 
most. Can you suggest through your columns a 
cheap wash or paint that will harden the surface 
and obviate the dust? A. Wet the surface and 
float it over with a thin, pasty coat of Portland 
cement of best quality. This may give you the 
surface you want. 

(73) S. says : I have an icehouse whose di- 
mensions are 89 feet inches long, 22 feet inches 
wide, and 14 feet 9 inches high. How many tuns 
of ice will it contain ? A. Multiply the length by 
the breadth, and this product by the hight, all in 
feet, and the result will give you the number of 
cubic feet of contents in your icehouse. Then, 
as there are about 40 cubic feet in a tun of ice, di- 
vide the said number of cubic feet hy 40, and the 
quotient will indicate the number of tuns of ice 
the house will contain if filled full in all parts 
solid (about 742 tuns in this ease). But allow- 
ance must be made for vacant spaces in every 
case. Weight of a cubic foot of ice, 57J/2 lbs. 

(74) D. W. S. asks: 1. Is a single Bunsen 
quart cell sufficient to magnetize a horseshoe bar 
within a helix ? A. Yes. 2. Must alulixbemade 
of copper wire, or will soft iron wire answer the 
same purpose ? A. Copper is better. 

(75) H. L. C. says : I have a battery of four 
Hill cells, and a key and sounder. I used No. 32 
cotton insulated wire for my sounder. When I ar- 
range my battery for quantity (all zincs on one 
wire and all coppers on the other), the sounder is 
so faint that it cannot be heard. What is the dif- 
ficulty ? A. The wire is too lino in your sounder. 

(70) G. G. B. says, in reply to J. C. W.,who 
asks how to tin small lead castings : ( lean your 
castings well, rub them with powdered rosin, and 
dip them in a tin bath. Be sure to use plenty of 
rosin. 

Mtnehai>s, etc. — Specimens have been re 
ceived from the following correspondents,and 
examined, with the results stated: 

J. M. H.— It is iron pyrites.— R. L.— It is tin.— 
W. S. N.— It would be difficult to form an estimate 
from the pieces of ore sent, which are of ferru- 
ginous quartz rock. If you desire to have an assay, 
it would be necessary to send sufficient of what 
you regard as average rock, to yield about an 
ounce of the ore. The expense of the assay for 
silver would be $10, for silver and gold $20. If the 
surface indications are as you state, it would be 
well to locate the vein.— W. H. G.— It is tin.— R. L. 
—No. 1 is sulphide and carbonate of copper. No. 
2 is the same as No. 1, with quartz. No. 3 is carbo- 
nate of copper with oxide of iron. No. 4 is oxide 
of manganese with quartz. No. 5 is yellow oxide 
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of iron. No. 6 is oxide of manganese, containing 
carbonate of lime.— J. E. G.— It is acUnolite, a sili- 
cate of magnesia and lime with a small percentage 
nf the oxides of iron and manganese. It is not 
valuable as an ore.— J. C. B.— It is a compact slate, 
containing a considerable amount of iron pyrites; 
this has been converted by exposure to the weather 
to a white incrustation of sulphate of iron, which 
is soluble and gives the disagreeable taste. No. 2 Is 
a fine sand rock containing some alumina.— B. S.— 
The specimen of granite sent has a fine color, is 
tough, and would come into use for the purposes 
to which red granite are applied.— H. L. A. C— The 
red mineral is red ocher, or sesquioxide of iron; 
the crystals in the cavities are quartz, which have 
occupied the place of crystals of another species; 
the other mineral, glassy but softer than quartz, is 
sulphate of barytes or heavy spar.— J. C. B. T.— It 
is sulphide of lead, or galena. 

E. J. B. asks : What will cure blindness in 
chickens ? The disease, which is contagious, con- 
sists in a sort of yellow scum growing over the 
sight of the eye, and comes, I have been told, from 
overfeeding with corn.— D. Q. asks: How can I 
prepare small blocks of wood so that they will not 
expand when exposed to the action of steam, nor 
contract when exposed to the atmosphere of 100° 
Fah.?— H. B. asks: Does the hair grow after death? 
If so, why ?— W. says : A cast iron ball 18 inches 
outside diameter, cored out to 12 inches, leaving a 
shell 3 inches thick, with one hole LVa inches in di- 
ameter through the shell, lay in such a position 
that it fillod with water. The water froze, and 
with a loud report the ball was torn in three 
pieces. How many tuns pressure did it take to 
tear asunder the ball, and why did it give a report 
in bursting?— W. J. B. asks: What is the best 
method of grinding leger blades for shearing wool- 
en cloth ? 

. m 

COMMUNICATIONS BECEIVED. 

The Editor of the Scientific American ac- 
knowledges, with much pleasure, the receipt of or- 
iginal papers and contributions upon the following 
subjects : 

On Propelling Yachts. By H. W. H. 

On the Birth Rate. By F. V. A. 

On the FishJointed Rail. By F. A. II. 

On an Ore-Roasting Furnace. By E. H . 

On Talking Ants. By J. S. 

On Rifle Projectiles. By J. M. 

On Spiritualism. By V. H. R. 

On an Invisible Gas Lighter. By K. 

On Telegraph Alphabets. By J. W. C. 

On the Sagacity of the Partridge. By J. K. 

;>n Mathematical Problems. By A. E. O. 

On Perpetual Motion. By J. W. 

3n Small Steam Engines. By E. W. 

On Engine Valves. By L. F. 

On Pneumatic Transmission. By S. P. 1). 

On Balloons. By W. A. W. 

On the Drive Wheel of a Locomotive. By J.A.K. 

Iso enquiries and answers from the following : 

F. A. R.-H.-G. G.C.-.I. W\ C.-J. X. X.— A. M. f. 

-J. C— J. E. B.-W. J. D.-G. A. D.-.T. V. M.— 

14. D. C.-M. F. K.-P. P. J.-T. V. * Co.-F. A. G. 

B. W. G.-O.T. K. 

HINTS TO CORRESPONDENTS. 

Correspondents whose Inquiries fail to appear 
bould repeat them. If not then published, they 
nay conclude that, for good reasons, the Editor de- 
fines them. The address of the writer should al- 
ways be given. 

Enquiries relating to patents, or to the patenta- 
tllity of inventions, assignments, etc., will not be 
published here. All such questions, when "initials 
only are given, are thrown into the waste basket, as 
it would fill half of our paper to print them all ; 
but we generally take pleasure in answering briefly 
by mail. If the writer's address is given. 

Hundreds of enquiries analogous to the following 
are sedt : " Who sells dollar steam engines ? Who 
makes pens for ruling machines? Who sells sex- 
tants and quadrants ? Who makes endless chain ? 
Who makes a machine for cutting dough into 
pieces of similar weight ? Who sells hemispheri- 
cal anemometers? Who makes blowers suitable 
for furnaces for melting iron ? Who sells nitro- 
glycerin ? Who sells stereotyping appliances? 
Who sells materials for decaleomanie, \-itriinanie, 
and diaphanie ':" All such personal inquiries are 
printed, as will be observed, In the column of 
"Business and Personal," which is specially set 
apart for that purpose, subject to the charge men 
tioned at the head ofthat column. Almost any 
desired information can in this way be expedi 
tlously obtained. 



[OFFICIAL.] 



INDEX OF INVENTIONS 

FOB WHICn 

Letters Patent ot the United States were 
Granted In the Week ending 

February 23, 1875, 

AND EACH BEARING THAT DATE, 

[Those marked (r) are reissued patents. 1 

Animal hopple, .1. D. Wilson 160,181 

Battery, earth, . I. C. Bryan Iii0,lo2 

Battery for boilers, J. F. Donoghuc 1611,009 

Bed bottom, H. R. Hale 160,183 

Bells to shafts, attaching, A. A. Bevln 160,146 

Blanket and pantaloons, horse. C, Franke 160,012 

Blind stop, W. A. Clark 160,051 

Holler, wash, J. B. Camyre 160.U8 

Holler scale compound, J. H. PitiH 160,030 

Hook holder, A. I.. Wilson 160,044 

lloom, sheer, H. Anderson 160,070 

Hoot, etc., sole. H. E. Van Benshuten 160,042 

Box machine and box, J. W. &. C. M. Hyatt 160,199 

Box, spice, J. E. Camp 180,137 

Rraldlng machine, F. W. Huppelsberg 160,198 

Brake machinery, C. Kahler 160.202 



Breweries, cooling floor for, A. Brandt 160,077 

Brush attachment, fly, G. S. Beekman 160,141 

Brush for grain cleaners, G. E, Throop 160,243 

Brush, shoe, I. & J. A. Joseph 160,104 

Bustle, R. Blerlng 160,048 

Butter worker, J. L. Englehart 160,089 

Buttons, etc., attaching, D. Heaton 160,056 

Caoutchouc screw mold, G. H.Roberts 160,235 

Car axle, railway, S. L. Harrison 160,095 

Car brake, C. C. Clark 160,083 

Car brake, Hlner & Fessler . 160,1110 

Car coupling, A. H. Clark 160,082 

Car coupling, J. M. Clem 160,162 

Car coupling, W. Cllne.Jr 160,005 

Car coupling, H. T. Lovell 160,057 

Car coupling, H. Merlam 160,025 

Car coupling, J. West 160,133 

Car, dumping, R. Roberts 160,122 

Car lamp, Hieks & Smith 160,097 

Car, passenger, I. Brldgman 160,079 

Carriages, jump seat for, N. Star key 160,036 

Cartridge loading liu piemen t,B. Burton 160,049 

Casting bobbins, machine for, M. Dlmock 160,008 

Chain link and chain, S. D. Locke 160,107 

Chair, tilting, D. E. Teal (r) 6,309 

Chimney top, H. Becker 160,074 

Churn, I). C. Bailey 160,139 

Clock-operated horse crib, Grlbbln & McMillan.. 160,092 

Clothes frame, P. Cameron 160,156 

Clothes frame, J. H. Chadwlck 160,160 

Clothes frame, A. Wright 160,046 

Coal hod, G. Seyfang 160,085 

Coatshaper, E. B. Vlets 160,246 

Cooking stirrer, F. M. Roush 160,033 

Cores, clamp for anchoring, L. E. Roberts 160,06* 

Corn cutter, green. W. J. Potter .. .... 160,119 

Oornsheller, T. J. Hoover 160,193 

Corpse-preserving casket, B. Hartwell 160,186 

Cotton scraper, etc., w. H. McClaugherty 160,111 

Cultivator, J. Behel... 160,142 

Cultivator, Lawrence 4 Thomas 160,210 

Cutlery die, W. If. Miller .....160,059 

Dasher flap fastener, J. A. Klncald 160,020 

Dish drainer,.!. A. Fox 160,176 

Elevator, C H. Guiles 160,183 

Elevator, lee, X. Wittmer 160,250 

Elevators, dumping gage for, J. McCulloch 160,112 

Embroidery stamping, J.McGavIn 160,113 

Engine, steam, J. W. Middleton 160,218 

Engine frame, portable, ,T. W. Hill 160,189 

Faucet, beer, M. J. Sullivan 160,242 

Faucet, measuring, L. L. Dennlck 160,185 

Fertilizing compound, C. H. Hoffmann 160,191 

Fire arm, revolving, F. V. Hood 160,192 

Fire escape for safes, Hackett & Croimse 160,184 

Fire extinguisher, G. E. Barker 160,072 

Fire klndler, B. S. Harrington 160,054 

Flat Iron heater, E D.Dudley 160,011 

Floors for passage of pipes, W. II. Gedney 160,014 

Floral decorations, body for, C. A. Warren 160,247 

Flue cleaner, Kees & Scnmld 160,203 

Fuel, compound for gas, C. Jenty 160,201 

Funnel, measuring, I. W. Hoagland 160,017 

Furnace, hydrocarbon, H. Xapler 160,027 

Furnace, metallurgle, B. Bayllss 160,140 

Furnace Are chamber, H. II Gllmore 160,180 

Game board, M. l'.ledlnger 160,234 

Garden sprinkler, P. Mailer.., 160,220 

Gas engine, P. Vera 160,130 

Gas from hydrocarbon, H. S. Maxim 160,216 

Gas fuel, compound for, C. Jenty 160,201 

Gas In water, absorbing ammonia, J. M. Beath 139,998 

Gas lighting apparatus, Potter & Thomas 160,228 

Gas meter, J. Radston 160,031 

Gearing, H. L. Gordon 160,181 

Generator for cooking, etc., steam, v*. Cooper.. 160,165 

Grain cleaners, brush for, G. E. Throop 160,213 

Grain dryer, J. B. Wheeler (r) 6,307 

Gun carriage, N. E. Johnsen 160,100 

Gunpowder, manufacture of, E. Greene 160,053 

Harvester reel, G. G. Read 160,011 

Hat brim, curling, A. Freshneld 160,061 

Hay loader, K. Marlon 160, S 3 

Heater, feed water, II. S. Maxim 160,215 

Hoist, hydraulic, H. Richmann 160,232 

Hoisting machine, H. Richmann 160,2X1 

Horse blanket and pantaloons, C. Franke 160,012 

Horse power, E. J.& J. W. Hoyle 160,098 

Horses, hitching, E. Ohm 160,223 

Horses, Interfering boot for, A. D. Wcstbrook.. . 160,248 

Horseshoe, S. B. Henry 160,188 

Horseshoe magnets, bending, J. C. Bryan 160,153 

Horseshoes, naklng, W. Horsfnll 160,193 

Hose, engine, T. L. Pierce 160,226 

Hubs to axles, attaching, D. Dalzell 160,007 

Indexing books, F. II. Alderman 160.137 

Inkstand, S. Darling 160,171 

Kiln and furnace, drying, Cawthon A: Conner . 160, 004 

Ladder, firemen's, p. p. farm's 160,081 

Lamp, A. AlbertBon 100,069 

Camp, car, Hicks & smith 160,097 

Lamp extinguisher, J. W. Waterman... 160,067 

Land pulverizer, A. I'nderwood 160,129 

Landau, C. Thomas 16(1,039 

Leather straps, etc., finishing, «. B. Randall 160,231 

Lightning rods, .1. <". Bryan 160,151, 160,151 

Loom, Davis & Stone 160,084 

Loom, W. V. Gee fr) 6,301 

Loom shuttle, 1". Blandlng 160,001 

Lounge, adjustable reclining, E. Bartels 160,073 

Lnmher carrier, Plnney & Hasty 160,029 

Magnet, electro, M. A. Rice 160,120 

Main springs to arbors, attaching, W.C.Maynard 160,109 

Meat and vegetable sllcer, J. W. Murkland 160,221 

Meat chopper, J. Perkins 160.225 

Metal plates, pickling, Gethlng et al 160,178 

Metal, turning tool for, W. Clay 160,161 

Milk safe, ,1. F. Pool 160,227 

Miter machine, D. A. Fisher 160,090 

Molding machine, A . Miller 160,114 

Mower lawn, E. E. Passmore (r) 6,305 

Musical mouthpiece, C. G. Conn 16t,161 

Musical strings, Farmer & Balllle 160,173 

Neck tie shield, K. R. Parker 160,117 

Needle blanks, turning, E. Sauter 160,238 

Nut lock, B. B. Snyder, Jr 160,241 

Nut machine, W. Horsfall 160,194 

Ordnance, breech-loading, N. E. Johnseu 160,101 

Ordnance, projectile for, C. Arrlck 160,071 

Ore separator, B. Tyson 160,041 

Organ case, J. R. Lomas 160,213 

Organ, reed, L. K. Fuller 160,052 

Paints, gloss compound for, J. B. Tascott 160,088 

Paper box, E. 1). F. Shelton 160,239 

Paper, etc., protecting rolls of, J. L. Finn 160,175 

Paper perforating machine. R. Hemlngray 160,016 

Pavement, Filbert and Hoffman 160,174 

Peg float, D. Lynahan 160,108 

Pin, safety, Fur ness and Wales 160,013 

Pisciculture, apparatus for, A. Bond 160,002 



Plane, G. L. Weaver .' 160,132 

Planter row check, G. D. Haworth 160,055 

Plow, Dugdale and Breed 160,086 

Plow, A.Hampe 160,094 

Plow carriage, D. W. Ralston 160,230 

Plow, gang, J. B. Hunter 160,099 

Pocket book, G. Strauss 160,126 

Poker and tongs, combined, I. J. Conklin 160,006 

Pot lid, A. E.Colgrove 160,163 

Press, T. J. Jenne 160,2C0 

Press, horizontal hay and cotton, Bennett el pi... 160,143 

Press, lever, W. O. Watson 160,131 

Printing surface, Frledlaender and Moeller 160,177 

Propellers, blade for screw, J. H. Loftus 160,212 

Pruning Implement, W. H. Johnson 160.103 

Pruning shears, W. H. Johnson 160,102 

Pump, double, submerged, Hartwlck and Marx .. 160,096 

Pump, force, L.J. Knowles 160,207 

Pump sucker, J. M. Springer 160.005 

Pump air chamber, etc., L. J. Knowles 160,2ft; 

Pumps, bucket for chain, I). F. Stow 160.125 

Purifier, flour and middlings, G. W. Brown 160, 0S0 

Railway crossing, gate for, S. cox 160,166 

Railway, elevated, V. A. Williams 160,219 

Railway rail Joint, R. Plckel 160,118 

Railway rail Joint, D. K. Rceder 160,032 

Railway switch, P. C. Bragg 160,076 

Railway switch, C. D. Tlsdale 160,010 

Railway switch, G. J. Woodruff 160,135 

Railway tracks, repairing, .1. Houston 160,197 

Rake, horse hay, B. Owen (r.i 6,804 

Refilgerator, J. C.Clark 160,050 

Rein holder, C. Osgood 100,02s 

Relishing machine, W. O. Caldwell 100,003 

Roll for finishing tubes, G. Matheson 160,024 

Roller, land, P. Bilyen.Sr 160,147 

Roof, slate, L. Brandt 160,07f 

Roving frame, T. Mayor (r) 6,302 

Ruffles, making fluted, T. Robjohn m 6,308 

Sad Iron, J. M. Whiting 160,068 

Saddle tree, P. B. Horton 160,191 

Safes, fire escape for, Hackett and Crounse 160.184 

Sash balance, J. Berndt 160.145 

Sash holder, F. A. Battey 160,017 

Saw grinding machine, D. M. Mefford (r) 6.303 

SawJIg, E. J.Wescott 160,043 

Sawmlll.G. r\ Bellows 159,991! 

Saw mill head block, J. Osgood 161,116 

Saw, scroll, J. M. Bengler 160,141 

Sawing machine, scroll, R. McConnell 160,217 

Screw blank mechanism, Bldwell and Jaqulth 160,000 

Screws, cap for wood, H. T. Blake 160,148 

Separator, grain, W. M. Koppes 160,105 

Separator, grain, J. H. Locke 160,022 

Sewing machine clamp, J. G. Powell (r) 6,306 

Shirt.J.Twainley 160,245 

Shoe brush, I. and J. A. Joseph 160,104 

Shovel, P. B. Cunningham 160,170 

Skate, R. H. Earle 160,037 

Spindle bearing and lubrication, J. M. Stone 160,124 

Spirits, flavoring, M. Grube 160,093 

Spool holder, F. J. Taylor 160,127 

Spooling machine, T. A. Mathewson 160,058 

Spring for seats, etc., J. A. Stevenson 160,12b 

Square and bevel, try, Larrlson and Leigh 160, lOt 

Steel, reworking, J. N. Lauth 160,209 

Stove, heating, C. Noble 160,222 

Sugar cane cutting machine, J. Robert 160,121 

Sulky, P. Soule 160,064 

Surgical instrument, H. L. Stillman 160,037 

Table, extension, A. S. Bowen 160,149 

Table, folding, P. Cameron 160, 1S5 

Table, Ironing, E. B. Lake 160,20t' 

Table, Ironing, T.R. Roland 160,236 

Table slide, extension, D. C. Slvey 160,063 

Teeth, securing pins to artificial, O. S. Blxby .... 160,075 
Thrashing machine stacker, Klttlnger & Kurtz. . . 160,204 
Tin from tin scrap, removing, Holllday 4 Baker.. 160,018 

Tobacco, packing, 11. W Inter werber 160,045 

Tobacco, treating chewing', S. V.Appleby 160,138 

Tool, fitting, T. S. Carroll 160,159 

Toy, automaton, f>. K. Hatfield 160,187 

Toy trundle, W. E. Leonard 160,021 

Toy wind wheel, J. Jamouneau 160,019 

Transfer sheet, ornamental, O. J. E. Palm 160,224 

Transplanting box, P. Kby 160,088 

Trap, animal, I. V. Newsom 160,115 

Trap, fly, J. C. Sellers 160,031 

Umbrella, H. Martin 160,214 

Umbrella ribs, softening, J. McAullffe 160,110 

Valises, etc., corner cap for, G. Crouch 160,168 

Valve, safety, G. H. Crosby 160,167 

Valve, steam, J. J. Grant 160,182 

Vane and pointer, weather, J. C. Bryan 160,150 

Vehicle spring, J. M. I'ressey 160,229 

Vehicle spring side bar, .1. Tllton 160,244 

Vehicle wheel,,!. A. Smith 160,240 

Ventilator for windows, G. Wagner 160,066 

Violins, chin rest for.C. F. Albert 160,136 

Wagon brake, R. J. Knapp 160,205 

Washers, cutting out metal, D. Goodnow, Jr 160,015 

Washing machine, W. D. and D. M. (roy 160,169 

Washing machine, F. M. Lechner 160,211 

Washing machine, MInderle and Maschmeyer 160,026 

Water wheel, W. J. Thompson 160,128 

WeHther vane and pointer, J. C. llryan 160,158 

Windmill, A. and G. Raymond 160,060 

Windmill, G. F. Rounds 160.237 

Wind wheel, Mix and Jacobs 160,219 

Wood filling compound, Dorr and Soyfert 160,010 

Wooden pins, making, S. S. Eskey 160,172 

Wrench pipe, D. Gilbert 160,179 

EXTENSIONS GRANTED. 
31,252.— Ikox Bale Tie.— J J. McComb. 
31.315.— Gbindino Card Teeth.— V. Hardy. 
31,324.— Loom.— Jno. Davis. 
31,330.— Carriage Work Collar.— M. Seward. 

DESIGNS PATENTED. 
8,070, 8,071. -Paper. -H. D. Cone, Stockbrldge, Mass. 
8,072.— Carpet.— J. H. Smith, Enfield, Conn. 
8,073to 8,106. — Carpets— O.Helnigke.New Utrecht, N.T. 
8,107to 8,125.— Carpets.— H. Horan, East Orange, N.J. 
8, 126 to 8,131.— Carpets.— L. G. Malkin, New York city. 
8,132 to 8,151.— Carpets. -E. J. Ney, Dracut, Mass. 
8,152 to 8, 159.— Carpets.— H.Nordmann, New York city. 
8,160.— Carpets.— G. W. Plggott, New York city. 
8,161— Work Stand. — M. S. Dunn, Rochester. N. Y. 
8,162.— Carpet.— H. F. Goetze, Boston, Mass. 
8,163.— Rooking Chair. — G.M.Harwood.Troy.N. Y.,e(nl. 
8,161, 8,165.— Glass Dishes— G. W. Lowry, East Cam- 
bridge, Mass. 
8,166.— Spoon Bandle— C.Osborne, N. Attleboro'.Mass. 
8,167 to 8,171.— Carpet.— J. H. Smith, Enfield, Conn. 
8,172.— Carpet.— F. W. Green, Orange, N. J. 
8,173 to 8,176.— Carpet.— J. H . Smith, Enfield, Conn. 
9,177 to 8,179. -Carpet.— W. H. Smith, Enfield, Conn. 



2,249, 

2,250. 
2,251. 
2,252. 
2,253. 
2,254. 
2.255. 
2.236.- 
2.257. 
2,258.- 
2,259.- 
2,260.- 
2,261.- 



— Cigars. — S. Lowenthal & Co., Cincinnati, Ohio. 
— WAsniNG Blue.— S. S. Myers, Philadelphia, Pa. 
— Bake Powder. —Plumb & Co. .Grand Rapids. Mich 
—Hosiery.— W. F'. Salmon, Lowell, Mass. 
—Teas.— Williams & Co., San Francisco, Cal. 
—Cosmetic.— A. Deland, New York city. 
—Cigars.— A. W. Foote, Brooklyn, N. Y. 
-Tooth Paste.— Forster et al. , Philadelphia, Pa. 
-Cigars.— Goldsmith et al., Cincinnati, Ohio. 
-Pocket stove.— G. P. Houston, Washington, D.C. 
-Steam Engine. etc.— V. Manger. New York city. 
-Cotton Press.— Mrs T.. C. Nlsbet, Macon, Ga. 
-Paint or Ckxext.— E. W. Tlbbels, Chester, Pa. 



SCHEDULE OF PATENT FEES. 

On each Caveat 810 

On each Trade mark 825 

On filing each application for a Patent (17 years). ...815 

On Issuing each on lnal Patent 820 

On appeal to Examlners-ln-Chlef 810 

On appeal to Commissioner of Patents 820 

On application for Reissue 830 

On filing a Disclaimer 810 

On an application for Design (3% years) 810 

On application for Design (7 years) 815 

On application for Desl n (14 years) 830 

CANADIAN PATENTS. 

List of Patents Granted in Canada, 
Febhuaby 26 to 27, 1873 

4,43t.— E. H. Aydon. Wandsworth. England, et al. Im- 
provements In smelting, etc. Feb. 26. 1875. 

4,481.— Win. Johnson et al., Montreal. P. Q. Plane Iron 
adjustments. Feb. 26, 1875. 

4,432.— H. M. Converse et al., Waterloo, P. Q. llllud 
and scene apparatus. Feb. 26, 1875. 

4,433.— J. B. Tlson, Montreal, P. Q. window fastener. 
Feb. 26, 1S75. 

4,431.— P. Ileandryef »;., Ottawa, Out. Motor. Feb. 27, 

1815. 

4,135.— J. Dcwc. Ottawa, Out. Mall or despatch bag. 

F'eb. 27, 1875. 
4,136.-11. .7. Young, I.ansdowne, Ont. Hay loader 

Feb. 27, 1875. 
1,137.— J. B. Brown, Stanstcud, P. Q. Milk cooling ap- 
paratus. F'eb. 27, 1875. 
4, 13'.— s. T. Lamb, New Albany, Ind., U. S. Nut lock 

and washer, Feb. 27, 1875. 
4,4S9.— S. L. Crocker, Taunton, Mass., U.S. Smelting and 

refining copper ores, etc. Feb. 27, 1*75. 
4,440.— L. Mlers et al., Lynden. Ont. Horseshoe ma 

chine. Feb. 27, 1875. 
4,441.— R. Eaton, Montreal, P. Q. Freight car. Feb 

27, 1875. 
4,412.— L. A. Frigon, Montreal, P. Q. Spring bed. Feb 

27, 1875. 
4,443.-D. R. Wlnnett, London, Ont. Oil still. Feb. 27 

1875. 
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Back Page ...... 81.00 a line. 

InsidaPage .--'--- 75 cents a line. 

Engravings may head advertisements at the same rate 
per line, by measurement, as the Utter press. Adver- 
tisements must be received at publication office at 
early as Friday morning to appear in next issue. 



LOCAL AGENTS WANTED 



To canvass for the Mamtfactcrer and Builder, the 
largest!, best, and cheapest mechanical, build- 
ing, and scientific journal published. We want 
active, responsible, permanent local agents In every In- 
telligent community In the United States and Canada. 
To persons who wlllproperly and faithfully serve our In- 
terests wc off er a pleasant business and remuneration 
most ample forservlces rendered. LADY CANVASSER s 
PREFERRED. Live agents can make from *10 to *20 per 
day. Specimen copies and terms will be furnished on- 
application to AUSTIN BLACK, Publisher, 

P.O. Box 4379. 37 Park Row, New York 



SCROLL SAWS, 

THE CHEAPEST AND BEST IN USE. 



BICKFORD'S PATENT 

Anti Friction 
scroll saw. 

LEWIS FAG I N, AGENT, CINTI.O. 



Send for circulars. 

Lafayette, Ind., June 16, 1873. 
Mr. Lewis Fagln— Dear sir: I am using one of your 
Scroll Saws, and we like It very much ; we think we can 
beat any of their high priced saws for true and smooth 
work. Please send me one JJoz. 14 Inch Saws, mostly 
narrow, the widest not over % inch, and all of them 
thick. Send hy Express C. O. D. immediately and oblige 
yourn, JOHN ALLEV. 



A new book of 256page8,showIng 
either male or female how to 



GUIDE TO 

SI IOOCCC make«5 to $20 daily, even with- 
\J v/v/ C OOi out capital or former experience. 
Worth its weight in gold. Mailed, together with a $1 sam- 
ple, for only 10 cents, by THE UNION PUBLISHING 
COMPANY, Newark, X. J. 



IT'ACTOKY PROPERTY FOR SALE— TO CLOSE 
the estate of the Redfleld and Rice Manufacturing 
Company, originally built for a Carriage Factory. The 
property is situated upon the east branch of the Nauga- 
tuck river, in the village of Wolcottville.Conn., covering 
some eighteen acres of land and water. The factory 
covers 75,000 square feet, is a heavily framed building ou 
stone foundations, and supplied with a never-falling E0 
horse water power upon a 20 feet breast wheel; has a 
separate office, and fireproof safe. Upon the premises 
are lifteen frame buildings and tenements for operators 
Til le perfect, and immedlateposseBslon given. Applvto 
C. F. CHURCH, Wolcottville, Conn.: GEORGE W 
CHEESMAN, Ansonia, Conn.; WALTER M. SMITH, 
IB John Street, New York, or to CHARLES H. WOOD- 
BURY, Trustee, 33 Pine Street, New York. 



EMERSON & TATE, Dealers in Quarries and 
Mines, 55 Sears Building, Boston, Mass. Pamphlets 
containing a full description of quarries sent to any 
address. 




KEY FASTENER, 

The most simple and perfect security 
against burglars. Patent for Sale, 
entire or by States. For particulars, 
address S. T. PROTJDMAN, 

Merlden, Conn. 



TRADE MABKS REGISTERED. 

Silver Polish.— 'W.E. Dunham, Fall River, Mass. 
A. Leippe, Lancaster, Pa. 



2,247. 

2,248.— SHiFTS, ETC.— ,1 



FOR SALE— A Valuable Patent Right, covering 
the States of Wisconsin, Michigan, New York, and 
New Jersey. For particulars, address (with stamp) 
MB. ALBERT REYNOLDS, Brooklyn Center, 

Hennepin Co. , Minnesota. 



FOR SALE OR TO LET, at a Bargain— The largo 
and commodious Factory, Nos. 205, 207. 209 & 211 
East SSd st^ 100x200 te-t, running through to 34th st.-r 
Stories and Basement, with or without EngineB,Bollers,e . 
Main Shafting. For particulars, apply to 699 Broadway 
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MIDDLINGS PURIFIER FOR SALE— Patent 
No. 158,771, granted January 12, 1875; covering one 
e best (If not the very beat) combinations yet pat- 
ented; will be sold or exchanged forflourmlll machinery. 
Reason for selling: other business requiring all my time. 
Address J. W. WILSON, Warsaw, 111. 



STEAM PUMPING MACHINERY. 

Proposals will be received by the Corporation of the 
City of Lancaster. Pennsylvania, until Monday, March 
29, 1875, at 7 o'clock P. M., for Steam Pumping Machinery 
capable of dellvering5,000, 000 gallons of water in 24 hours, 
through a 2-i Inch main, a distance of 4,000 feet, into a 
reservoir at an elevation of 200 feet. For particulars, 
address W. D. STAUFFER, Mayor. 

Agricultural forks 



5 ACRES GROUND-COMMODIOUS BUILDINGS-ALL 
NECES6ABT MACHINERY— CAPACITY 200 Hands— RAIL- 
ROAD FACILITIES UNSURPASSED— Abundant Wa- 

teb-Cheap Fuel— COST 80,000 DOLLARS. TVIll be 
Sold at a Great Bargain If taken soon. Address 

L. BURRO WH, Bec'y, Decatur, 111. 

{%£k NEW Strawberries, and the New Extra Early 
«snt Peaches. Alexander, Amsden's June, Beatrice- 
Louise and twenty other new very early or very late 
sorts, by mall. New Priced, Descriptive Catalogues No. 
• 55, gratis and prepaid. 25 sorts choice Garden or Flower 
Seeds (new crop) prepaid by mail for $1 .00. 

B. M. "WATSON, Old Colony Nurseries, and Seed 
Warehouse, Plymouth, Mass. Established 1842. 

NEW & SECOND-HAND. 

Send for Circular. Chas.PLACE 
& CO.. 103 Reade St.. New York. 



HACIISERY, 



BLAKE'S PATENT 

Stone and Ore Breaker 

Crushes all bard and brittle substances to 

any required size. Also, any kind of 

Stone for Roads and for Concrete, &c 

Address BLAKE CRUSHER CO., 

New Haven. Conn. 

r pO LET— Room with power near »epot, and within 3 
-I- hours of New York by rail. Address Box 679. Bir- 
mingham, C onn._ 

THE 





Shapley Engine, 

Best and cheapest. Com pact. 
Wimple. Durable, Eco- 
nomical* Warranted first 
class in every respect . Send 
for Catalogue with testimo- 
nials. 



Iron and Wood Work- 
ing machinery, New and 
Second-hand. 
TULLY & WILDE, 

20 Piatt St., N. Y 



INTER-STATE 



Industrial Exposition. 

CHICAGO, 1875. 

Will Open September 8th and Close 

October 9th. 

All MANUFACTURERS, ARTISANS, 

and INVENTORS 

Wishing to bring their products bef ere the 

GREAT WESTERN PUBLIC 

should not fall to be represented. 

NO CHARGE 
FOR SPACE OR POWER. 

Terms liberal to exhibitors and facilities first 
class in all respects. 

Applications received at any time. For blanks 
and further information, apply to 

JOHN P. REYNOLDS, 

Secretary. 



-"? SAMPLES M& Clf T "~ 



9,000.000 5,'f 



Tje&u>yfioorMG CO- ofny 



■ €-4 CORTLANDT ST, 



NEW YORK. 



II 



THE EDGE TOOL MAKER. By Aitken Wel- 
kie, Practical Edge Tool Maker. A new work, on 
the general treatment, forging and tempering of Steel 
for Edge Tool Makers, Blacksmiths, Millers. Machinists, 
and Tool Dressers. More Information to those already 
Informed. Invaluable help to those not yet instructed. 
Published this day by the Blade Printing and Paper Co. , 
Toledo, Ohio. Price |1 



address. Toledo, O. 



Mailed by Publishers to any 
Feb. 23, 1875. 




MACHINERY.— Manufacturers of Wood-Work 
lng and Labor-Saving Machinery of all kinds sulta- 
able for Carpenter's and Joiner's Work, are requested to 
send Illustrated Catalogues, prices, Ac., to 

R. R. SMELUE & CO., Brisbane, Queensland. 



A VALUABLE PATENT FOR SALE FOR 
several States— 600 to 700 per cent clear profits. 
e paid off In Monthly Instalments and part of pro- 
fits. Agents wanted. Address 

C. F., Box 177, Hoboken, N. J. 



BEAUTIFUL DKOlLCOnt.Ml 

or Tr»nif«r Pictures, with full InitrucUon* ami 24 pg. 
catalogue, sent post-paid for 10 cents. 1U0 for GO cu. 
They are Heads, Landscapes, Flow ers, Au turn n Leaves 
Animals, Birds, Insects, Grotesque and Comic Figures, 
Ac. They can be easily transferred to any article to 
as to Imitate the most beautiful painting. Also 6 
beautiful Gem Cbromos for 10 cents, 50 far 50ceuts. Agents 
wanted. Address J. L. PATTEN & CO., 71 Pine St., New York. 



to 



BUCKET-PLUNCER 




Manufactured by Valley Machine Co., Easthampton, Mare. 



PATENTMACHINIST'S TOOLS 

Reduced Pricem. 

1 Set Iron Dogs, % to 2 tn % 5.60 

1" " " « "4" *12.O0 

1" Steel " % •• i •• »6.30 

1 X"4" *13.O0 

ron & steel Clamps, Die Dogs, Clamp Dogs, Vice Clamps, 
Expanding Mandrels, &c. Send forlateBt Price List to 
C. W. LE COUNT, 

South Norwalk, Conn. 



Planing: & Matching, 

Moulding, Re-aamng and Tenoning Machines. Bcro 
Saws and General Wood Working Machinery. 
JOHN B. SCHENCK'S SONS) Matteawan, N. Y. 
Send for Catalogue. } 118 Liberty St., N. T. City 



PATENT 

Planing- & Matching- 

and Molding Machines, Gray and Wood's Planers, Self ■ 
oiling Saw Arbors, and other wood-working machinery. 
S. A. WOOD'S MACHINE CO., ( 91 Liberty St., N. T. 
Send for Circulars, etc. ) 67 Sudbury St.. Boston. 



LUDLOW VALVES. 

FRED. STONE & CO.. 3 Park Place, New York. 



THE IMPROVED 

NIAGARA STEAM PUMP, 

93 to 97 Pearl St., Brooklyn, N. T. 
Manufactn ed solely oj 

Hubbard & Aller. 

Engines and Boilers, 
PuUey»,8hafting and Hangers 
a 




MACHlllERY 

IRON & WOOD WORKING MACHINERY 
OF EVERY DESCRIPTION. 

Cold Kolled Shafting. 

HANGERS, pulleys, couplings, BELTING, &c 
&c. Send for Illustrated Catalogue and Price List. 

GEORGE PLACE & CO., 

131 Chambers & 103 Reade Sts., N. Y. City 



THE BEST FLOW IN THE WORLD. 

Wblte'B Combination Plow now In use, best adapted to 
all kinds of soil. Apply to M. F. WHITE, 

CHSseta, Cass Co., Texas. 




K. F. BURNHAM'H 

TURB INE 

Water Wheel. 

Waft selected* 4 years ago, and put 
to work In the Patent Office, Wash- 
ington, D. C, and has proved to he 
the best- 19 sizes made. Prices 
lower than any first class Wheel. 
Pamphlet free. 

N. F. BUBNHAM. York, Pa. 



GLASS IITOULDS, for Fruit Jars, Lamps 
Bottle8,-L*-*-Ink Stands, etc., made by H. BROOKE 
15 years Cob. TVhim and Centre Sts., N. Y. For any 
t hing new In glass, you will require a mould (or die). 

|y" Particular Attention paid to MOULDS for 
INVENTORS. Send model or drawing ; Inclose stamp. 



Seeds and Bulbs. 

ILLDSTKATED SPRING CATALOGUE 
FOR 1875 

NOW HEADY 
sent, with a specimen copyof The American Garden, 

a new Illustrated Journal of Garden Art, edited by 
James Hogg, on receipt of ten cents. 

BEACH, SON & CO., Seedsmen 
76 Fulton St., Brooklyn, N. Y 



$77 



tge _ . 

locality. Costs NOTHING to try ft. Particular 
FBEE. P. O. VICKERY & CO., Augusta, Me 



Whir fin Woct P Sen <i '"■•»>?<»» Maryland 

VY U.y UU YTCOUl farm catalogue/ree. County 
map with everv toirr., road, river, school, church, mill, 
ftc.,80c. J. F. MANCHA, Easton, Md. 




Ve~ Always Fresh and Reliable. _*0 

Dbekk'b Garden Calendar, 1375, contains descriptive 

and priced lists of Vegetable, Flower and Grass Seeds, 

Plants, Bulbs, Novelties, and every Garden Requisite, 

Beautifully Illustrated. Mailed free. Address 

HENRY A. DREER, Philadelphia. Pa. 



(\VU COVERING FOR BOILERS AND 
\ J PIPES saves Twenty per Cent In Fael. 
OUR FELT, CEMENT, AND PAINT FOR 
ROOFS Is the best In the market. 

Asbestos Felting Co. 

81«— 333 Front St.. W.Y . 

Useful and Rare Chemicals. 

1. A cheap Mucilage, suitable for pasting Labels on 
Glass, Tin Cans, Wood, Iron and Stone. 

2. The Soluble Glass Liquid and Jelly for Soap, Ce- 
ment, Artificial Stone, Paint and Flreprooflng Wood 

3. Hydrofluoric and White Acids, for Etching. 

4. NIckel-PlatIng Materials, Salts, Anodes, Rouge, &c. 

5. Glass Manufacturers* Articles, Manganese highest 
itrength, Zaffre , Oxides of Cooalt, Uranium, Tin, Copper, 
Vntlmony, Bl.mnth, Nickel, Aluminum, Loadstone. 

6. Marble and Glass Putty, Felspar, Fluorspar, finest 
Sllex. Cryolite. Talc,A8best08, Yehow Cadmium. 

L. FEIICHTWANGEB «fc CO., 
180 FULTON ST., NEW YORK. 

Jmrtrto Afam. » mw article* and. 
th* hart Ihafiy fkptc la Anarto*, with 

«. X. 
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Model Engines. 




Complete sets of 

Casti ngs 

for making sm.au 



Model Steam Engines IK In. bore, Sin. stroke, price £1; 
ditto 2 In. bore, 4 in, stroke, price $10, same style as cut. 

Catalogue of Small Tools and Materials free. 

GOODN OW & WJGHTMAN, S3 Cornhlll, Boston, M ass. 

Ladles at Home 

And Men who have other business, wanted as agents. 
Novel plans, pleasant work, good pay. Send 3-cent 
stamp for particulars. The Graphic Company, 39-41 
FarkFlace, New York. » 



GEO. W. READ & CO., 

STEAM BAND SAW 
AND VENEER-CUTTING HILL, 

186 to 200 LEWIS ST., foot 5th & 6th Sts., E. R., N.Y 
Always on hand, FULL STOCK of SEASONED 

Hard- Wood Lumber 

AND CHOICE FIGURED VENEEBS. 

The LARGEST STOCK ! The GREATEST 

VARIETY ! The Lowest Prices I 

tW~ Enclose Stamp for Catalogue and Prlce-Llst. 
Orders by mall promptly and faithfully executed. 



M 



ABON'S PAT'T FRICTION CLUTCHES 
are manufactured by Volney w. Mason & Co., 
Providence, R. I. Agents. L. B. BROOKS. 60 Cliff street, 
New York; TAPLIN; RICE & CO.. Akron, Ohio. 



Steam Pumps 

Will sell 100 at low prices. Send for circular andprlc* 



7 P 
vdi 



_..... t - price list 

to PMadelphjftHviraullc Works. Eveli na St., Ph lla., Fa. 

STEEL CMTIMS. 

Solid and Homogeneous. Gua anteed tensile strength, 25 
tuns to square Inch. An Invaluable substitute for expen- 
sive forglngs, or for Cast Iron requiring great strength. 
Send for cfrcnlarand price list to 
Mc HAFFIE 6TEEL CO.. Evelina St., Philadelphia, 1 a. 



FIBST & PBYIBIL, 

MANUFACTURERS OF 

BanflSawMachines 

for all sawing purposes. Ini- 

Sortant result's obtained In 
and Slitting Saws. Man- 
ufacture most all other Wood 
Working Machinery, for Fur- 
niture particularly: also make 
the mdst perfect Saw Set of 
all, and have a large stock of 
best French Band Saw Blades. 
S end for a Catalogue to 

461 to 467 W. 40th St., New York City. 

Niagara Steam Pump. 

CHAS. B. BABDICX, 

23 Adams St., Brooklyn, N. Y 




Stone Channeling 

OR 



Quarrying Machine, 




WARDWELL PATENT, 
FOR CUTTING STONE INTO VARIOUS SIZES 
AND DIMENSIONS IN ALL KINDS OF 
QUARRIES. 

STEAM STONE CVTTEB CO., RUTLAND, VT,, 

SOLE PROPRIETORS AND MANUFACTURERS. 



XUl)El\J\Xl\ij\l H 1 . Writing bj Sound ; s com 
plete system of Phonetic Short Hand— the shortest, most simple 
easy, and comprehensive, enabling any one, in a short time, to report 
trials, speeches, sermons, Ac. The Lord's Prayer is written with 
forty-nine strokes of the pen, and 140 words per minute. The unem 
plo.ed should iearn this art Price, by mail, 50 Cts. Agents wanted 
Address T. W. EVANS A CO.. 139 S. Seventh Street. Phtla.. Pa. 



LCOTT LATHES, for Broom, Kakeand HoeHandles. 
L S. C. HILLS, 51 Cortland* St., N . Y. 



PORTABLE STEAM ENGINES, COMBIN 
lng the maximum of efficiency, durability and econ 
omy, with the minimum of weight and price. They are 
widely and favorably known, more than 1,000 being In 
use. All warranted satisfactory or no sale. Descriptive 
circulars sent on application. Address 

THE J. C. HOADLEY CO., Lawrence, Mass. 




P0ETABLE EN&INES, 

Complete with Boiler, Engine, Grates, 
Smoke Bonnet, Feed Pump, Water 
Gauges, Steam Gauge, Safety Valve, 
Blow-offCock and Judson Governor 

Prices it Shops vith Boslng extra it cost. 
8 II. P., $250.00 I 7 II. P., $475.00 
4>4 " 300.00 8W " 540.00 

6 " 400.00 , » " 725.0Q 

15 H. P., 800.00. 

FOOS &. JAYNE, 

1»0 Liberty St., Ketv York. 



STENCIL mES 

U 1 Uil UJ.JJ como ete o 



For cutting buslnea 
Stencils, all sizes. Al* 
complete outfits lor Clothing Sten- 
cils and Key Checks, with which young men art maklrt 
from $5 to $20 a day. Send for Catalogue and Bamples. 
S^M. SPENCER 117 Hanover St., Boston, Mass. 

E. M. MAYO'S PATENT BOLT CUTTER. 

ZW bend for Illustrated Circular, Cincinnati. Ohic 



-7000 IN USE YnC 

FOR EVERYPOSSIBLE TiVTY 

CAUSEWAY& FRIEND STS. B0M0N. 

50 CANALST. CHICAGO. 

SW5 V Q^, \\_V\i ST \>v KK^S CK\ ^VCi (^ViS. . 



SHINGLE & BARREL MACHINERY 

EVART'S IMP. HEADING AND SHINGLE SAW. 
STAVE CUTTERS. JOINTERS, EQUALIZERS, AN1' 
HEADING TURNERS. 

BAILEY GAUGE LATHE— For turning all kinds nan 
dies and Cabinet work. Simplest and best In use. Wt 
manufacture a full line of Wood and Iron Working 
Machinery, Steam Engines, &c. Address 

T. R. BAILEY «^ VAIL, Lockport, KYI 

AGENTS WANTED. 

Men or women. $34 a week . Proof 
furnished. Business pleasantand honor- 
able with no risks. A 16 page circula* 
andValuable Samolesfree.-BES-A postal- 
card on which to send your address 
costs but one cent Write at once to 

F. M. REED, &TH ST., NEW YORK. 




w 



OOD-WORKING MACHINERY GEN- 

erally, Specialties, Woodworth Planers and Rich 
ardson s Patent Improved Tenon Machines. 
Central, corneT Union St., Worcester, Mass. 

WITHERBY RUGG 44 RICHARDSON 



PTT'WiTITTN'ff For the Best and Cheap. 

Ufltninjl egt addreS s THE STILES 

-„.,. TinTi«nTM * PARKER PRESS CO., 
DROP PRESSES, middlktowh, cok» 

a week and expenses to all. Articles 
new, staple as flour. Samples free. C. M 
LININGTON&BRO., N.Y. or Chicago. 



$'61591' 
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THE LEHIGH VALLEY 

Emery Wheel Co , 

WEISSPORT, PA., 
Manufacturers of 

Emery Wheels under a 
new patent. 

Send for circular. 



AUnUfPTTWl? FoB iu In the Rubber Stamp 
f yjSXX U ri ill Business. Address DORMAJJ'S 
STENCIL AND STAMP WORKS, Baltimore, Md. 



M 1 i l X IRON 



THE Union Iron Mills, Pittsburgh, Pa. 
The attention of Engineers and Architects is call ed 
to our Improved Wrought-Iron Beams and Girders (pat- 
tented). In which the compound welds between the stem 
and flanges, which have proved so objectlonable.In the eld 
mode oi manufacturing, are entirely avoided. We are pre- 
pared to furnish all sizes at terms as favorable as can be 
obtained elsewhere. For descriptive lithograph address 
Carnegie, Kloman & Co.. Union Iron Mills, PlttsburghJPa 

Tho Tnl 1 fl-Q to I Pli ze ^ctare sent free ! An 
lilt? lUll"UabC . ingenious gem ! 30 objects 
toflnd! Address with stamp. E.C. ABBEY, Buffalo. N.Y, 



HTONE SAWING MACHINERY. 

Vmerriman's patent, also. Hand and steaw 
U DERRICKS 80 TRAVELLERS, 



THE FRANZ & POPE 
Knitting Machine Co., 

Having hecome the proprietors of patents for Kitting 
Machines, granted to William Franz and William 
Pope, and secured by Letters Patent of the dates and 
numbers following, to wit: Jfo. BSfttl, bearing date the 
23rd day of March, A. D., 1869; also No. 99,425. bearing 
date the 1st day of Fehruarv, A. D.. 1870; also No. 99,426, 
bearing date the 1st day of February, A. D., 1870; also 
No. 102,529, bearing date the 3rd day of May, A. D., r8TO; 
also No. 105,187. bearing date the 12th day of July, A. D., 
1870; also No. 123,687, bearing date the 13th day of Febru- 
ary, A. D., 1872, do hereby caution and warn all persons 
In general, and manufacturers In particular, against buy- 
ing, selling, or using, or causing to be bought, sold, or 
used, any Knitting Machine having the improvements 
covered by the above mentioned Letters Patent. The 
Knitting Machines offered under the name of Dana Bick- 
ford. Family Farorite, and Brannon, are Infringements 
en our Patents ; and It Is our intention to prosecute all in- 
fringements coming underour notice. 

FKANZ & POPE KNITTING MACHINE CO. 
Bucyris, Ohio, February 1st, 1875. 

P. BLAISDELL & CO., 

Worcester, Mass., 

Manufacturers of the Blalsdell Patent Upright Drills and 
other flrst-claes Mechanic's Tools. 

T QrllPQ Can make * 6 a da J" In their »wn city or town. 
UalllCO Address Ellis M'f'o Co., Waltham, Mass. 



MAGNETS— Permanent Steel Magnets 

of any form or size, made to order by F. C. BEACH 
& CO., 263 Broadway, New York. Makers of the cele- 
brated Tom Thumb and Miniature Telegraph Instru- 
ments . 



EVERY MAN HIS OWN GLAZIEB. 




The Universal Glass Cutter, the best made ; sent by mall 
lor 2o cents. Extra Inducements offered to Agents and 
Dealers. Agents wanted everywhere. Address 

R. L. FLETCHER, 95 East Broadway, New York. 



A GOI.DEN HARVEST FOB, AGENT8.- 

^* Brooks's Patent Diamond Steel Knife and Scissors 
Sharpener Is perfection ; latest and best selling Invention 
out; price $8 per hundred; sent C. O. D. silver plated 
sample, elegantlyflnlshed, with circular, hy mall, for 25c. 
R L. FLETCHER, 95 East Brnndwav. New York 
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Back Pace 81.00 a line. 

Inside Paste ...... -75 cent* a line. 

Bn£rr<M.*fncB may head advertisements at the tame rate 
per line,by measurement, as the letter press. Ad- 
vertisements must be received at publication office as 
early as Friday morning to appear in next issue. 
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OGERS' TANNATE OF SODA BOILER 

Scale Preventive haa been In use for eight yearB, 

and has the unqualified approval of a great number of 
our best engineers and scientific men. The makers claim 
that It Is the best preparation for the prevention and re- 
moval of scale ever offered to the public. 85 cents per 
pound. Send for book on " Boiler incrustation. ' ' 

JOS. O. ROGERS & CO., Madison, Ind. 



WANTED-Shaftlng Lathe; ft. Planer; 6 to 10 ft. 
Boring Mill; Brill and Press; Machinist's Toolsof 
all kinds. A. (i . LANGtORD, Black Hawk, Colorado. 



The Improvement in Fulling Stocks 

can be attached to any falling hammers now in use. It 
requires no more power, ana leBS room. It will do the 
same work in half the time, at less expense. For circu- 
lars, address FULLING MILL CO., Mlddletown, N. T. 



NOTICE. 

All persons are cautioned to take no assignment of, or 
any rights whatsoever under Letters Patent, for an Im- 
provement on Running Gear for Vehicles, Issued by the 
United States, No. 150,833, dated May 12th, 1874, from 
Peter B. Cunningham, as the said Patent Is the exclusive 
property of the undereMfned copartnership. 

P. B. CUNNINGHAM & COMPANY. 

Bethlehem, Pa., Feb. 25, 1875. 



HjH33gEJi] 

WARRANTED BEST IN USE. 



ASSIGNEE'S SALE. 

ASSIGNEE'S SALE of Machinists' Tools at 
AUCTION, at Rochester. New York, 
MARCH 31, 1875, consisting of Lathes, Drills, 
GEAR Cutting Machines, Pulleys, &C..&C Send 
POSTAL Card for Circular, stating terms, to W. R. 

CAULKINS, Salesman, 
No. 31 Powers Block, Rochester. N. Y. 

GEO. E. MORSE, Assignee. 

O/] Vmv^i4 Portable & Stationary Engines & Bollers,a 
a\X flalld half of Original Cost. 

BINGHAM & RICH, Oil City, Pa. 



TO LUMBERMEN. 

$100.00 IN COLD. 

In the Great National Sawing Contest, held at Cincin- 
nati, Sept. 1874, The 100.00 gold Prize, First Prize Stiver 
Medal for the Best Circular Saw, and First Prize Silver 
Medal for the Best Cross- Cut Saw, also the two First 
Prize Medals for the Best Saw Swage and Cross- Cut Saw 
Attachment, were all awarded to EMERSON, FORD 
& CO., ot Beaver Falls. Pa. 

Their Damascus Tempered Saws, comprising their Cel- 
ebrated Patent Inserted Toothed Planer, Clipper and 
Flange, also tbeir superior Solid Toothed Saws of every 
description , are taking the lead all over the United States 
and Canada. (ST Circulars, Price Lists, and Special 
Terms to dealers and large consumers, will be furniBhed 
free, on application; also, directions for hanging and 
running Saws. 




The fact chat this smarting has 75 per cent greater 
strength, a finer finish, and is truer to gage, than any 
other in use, renders it undoubtedly the moat economical 
We are also the sole manufacturers of the Chlxbbated 
Comae' Pat. Coupling, and furnish Pulleys, Hangers 
etc., of the most approved styles. Price list mailed on 
application to JONES & LAUGHLINS, 

Try Street, 2nd and 3rd Avenues, Pittsburgh, ra 
XW Stocks of tnlB Shafting In store and fo r sale by 
FULLER. DANA. & FITZ, Boston, Mass. 
GEO. PLACE & CO.. 131 Chambers street, N. Y. 
PIERCE & WHALING Milwaukee. Wis. 



NEARLY 1,000 IN USE — BUFFALO PONT 
PLANERS. Will earn Itself and pay expenses of 
running in eight days. Price from tlOO and upwards 
each. Also, small Pony Planers and Matchers, and Plan- 
ing Machine Knives. Recommended as superior and extra 
In qualit y. Circulars free. GEO. PARK, Buffalo, N.Y . 

IT PAYS ! IT PAYS ! 

WH^T PAYS? 
& £ 

Every business man admits the necessity of advertising. 
All who have tried It know the advantages and profit of 
bo doing. But It Is not all who advertise that do It advan- 
tageously, and In the most effective manner, to derive the 
greatest benefit for their money. As a rule, It 1b the best 
economy to advertise what one has to Bell or wishes to 
purchase, In papers having the largest circulation among 
that class of persons likely to be Interested In the article. 
Parties having Manufacturing Establishments to sell or 
lease, or who wish Estimates made for Constructing 
Bridges, Dams, Iron Bulldfngs, Furnaces, Heating Appa- 
ratus, Steam Engines, Boilers, Wood and Iron Working 
Machinery, Agricultural Implements, or Contracts for 
Engineering Works of all kinds, will find that It pays to 
advertise In the Scientific American. 
_ The value of the Scientific American as an adver- 
tising medium cannot be over-estimated. It goes Into all 
the machine and workshops In the country, and Is taken 
at the principal libraries and reading rooms In the United 
States and Europe. 

A business man wants something more than to Bee his 
advertisement In a printed newspaper He wants circula- 
tion. If It Is worth 25 cents per line to advertise in a pa- 
per of three thousand circulation. It Is worth $3.75 pe r 
line to advertise In one of forty-five thousand. 

We Invite the attention of those who wish to make their 
business known, to the annexed rates: 

Back Pane, - - 91*00 a line] 

Inside Page, - - - .75 a line toB j£°= H . 

Business and Personal. 1*00 a line J 

Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
IsementB must be received at the publication office as 
early as Friday morning to appear In next Issue. ' 

If anything Is wanted In the mechanical line, advertise 
for It In the Scientific American. 

If one has a patent or machinery to Bell, advertise In the 
Scientific American. 

Address the publishers, 

Munn & Co., 

37 Park Row, New Fork. 



ASBESTOS MATERIALS 

ROOFING, SHEATHING, BOILEB FELTING, PAINTS (aU colors), ROOFING FAINT. 

CEMENTS, &c, prepared ready for use. Send for Pamphlets, Price-Lists, &c. Liberal Inducements to dealers . 

tW CAUTION.— The public are hereby cavtioned against purchasing or usmgany mattrxale for the above or 
similar purposes, purporting to contain ASBESTOS, unless they bear our name and data of patents. 

Patentee and ^Manufacturer,^ W. JOHNS, 87 Maiden LaHS, N. Y. 



DAMPER BBfl HI and LEVER 

REGULATORS O Xl S JL GAGE COCKS. 
MPRItlLL <fc KEIZER, 44 Holllday St., Bait. 



C. HENRY HALL & CO., 80 Cortlandt St., N.T.CIty. 



THE PDLSOMTOR. 

The simplest, most durable and effective 
Steam Pump now in use . Will pump gritty 
or muddy water without wear or Injury to 
Its parts . It cannot get out of order. 

Branch Dentil 
11 Pemberton Square, Boston, Mass, 
1327 Market St. .Philadelphia. Pa. 
59 Wells St. Chicago. 111. 




focelsiorDo Tour Own Printing 

<&Q Press for cards, labels, envelopes 

m«J>«' etc. Largersizesforlargework. 
Business Men do their printing and 
advertising, save money and increase 
.: 



trade. Amateur Printing, delight 
fill pastime for spare hours. BOYS 



_ _ have great fun and make money fast 

Printintf atprinting. Send two stamps for full 
ft> ol catalogue presses type etc, to the Mfrs 

r l , eSS6 ! 'KEXSEY&CO.Merlden,Conn. 



TMPORTANT FOR ALL LARGE CORPO- 

I RATIONS AHD MANUFACTURING CONCERNS.- 
Hnerk's Watchman's Time Detector, capable of 
controlling, with the utmost accuracy, the motion of a 
watchman or patrolman, as the same reaches different 
stations of his beat. Send for a Circular. 

J. E. BUERK, P. O. Box 1.057, Boston, Mass. 

N. B.— This detector Is covered by two U. 8. Patents. 
Parties using or selling these Instruments without au- 
thority from me will be dealt with according to law. 



NOYE'S 

Mill Furnishing Works 

are the largest in the United States. They make Burr 
Millstones. Portable Mills, Smut Machines, Packers, Mill 
Picks, Water Wheels, Pulleys and Gearing, specially 
adapted to flourmllls . Send for catalogue. 

J. T. NOTE & SON, Bnffalo, N. Y. 



pTT'TllL/rTOrp thorough and practical, wanted by 
vHHJUlxDl.. a Corporation, to act as Superintend- 
ent of a large Chemical w orks, where he would have an 
assistant chemist In Laboratory subject to hlm,and the em* 
ployment and discharge of men, and be held responsible 
for their well doing. MuBt be able to furnish references 
of practical ability and of energetic and good character. 
Address: ACIDS, Box 1041, P.O., New York, stating 
alary expected and full particulars. 



AfflTM SAFETY HOISTING 

w X 1k5 Machinery. 

OTIS, BROS. <fc CO 

No. 348 BROADWAY, NEW YORK. 



IRON- PLANERS, 

ENGINE LATHES, DRILLS.&c. Send for Price Llat. 
NEW HAVEN MANUFACTURING CO., 
New Haven, Conn. 



Wire 




Rope. 



STEEL AND CHARCOAL 
IRON 

Of superior quality, suitable for 
mining and hoisting purposes, In- 
clined planes, transmission of 
power.etc. Also Galvanized Char- 
coal and B B for Ships' Rigging, 
Suspension Bridges, DerrickGuys, 
Ferry Ropes, &c. 

A large stock constantly on hand, 
from which any desired lengths are 
cut. 

JOHN W. MASON & CO., 

13 Broadway, New York. 



DICK'S ENCYCLOPEDIA OF 6,422 
RECEIPTS AND PROCESSES. Price |5. Sent 
free of postage. Specimen Index mailed free. 
DICK & FITZGERALD, Publishers, 18 Ann St., T.N. 






BUT A 



JfAIH. 



The Most Powerful, and the Only Tight 
Shutting, Good Part Gate Turbine ever 
made. Price of small wheels to suit 
the times. Send address to 

A. M. SWAIN 

North Chelmsford. Ma s ». 



HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY. 

W. B. FumiJN , V. Ft J. M. Aun, PWt 
J. B. Pnoos, Set. 

HABTFOBD, CONN. 



Todd & Rafferty Machine Co. 

MANUFACTURERS OP 
The celebrated Greene Variable Cut-Off Engine ; Lowe s 
Patent Tubular and Flue Boilers ; Plain Slide Valve Sta- 
tionary, Hoisting, and Portable Engines. Boilers of ah 
kinds. Steam Pumps, Mill Gearing, Shafting, Ac., Silk, 
Tow Oakum, Bagging, Rope, Flax, and Hemp Machinery, 
Agents for the New Haven Manufacturing Co.'s Machin- 
ist's Tools; for Judson'B Governors and Stop-Valves; 
Sturtevant Blowers; and Differential Pulley-Blocks, 
WARER0OMS, 10 BARCLAY ST.. NEW YORK 
WORKS PATERSON. NEW JERSEY. 



DITCHING AND DRAINAGE MACHINES 
furnished at a moderate cost, cutting ditches of any 
desired width and depth In ground free from stumps and 
rocks. Machines worked by from four to six horses, and 
two men will do the labor of fifty men a day at least. 
State and County Rlgh ts for Sale . Addresa 

RANDOLPH BROTHERS, 

111 Broadway, New York City. 




Tie TANITE EMERY WHEEL 

Is a rotary file which runs a mile in a minute, and whose cutting points never 
grow dull. THE TANITE COMPANY publish monthly a first-class Mechanical 
Journal, called The Emery Grinder, which Is printed In English. German, 
and French, and which Is the best advertising medium known, both for this coun- 
try and Europe. Ths Tamftb Company publish an illustrated pamphlet of 126 



Thk Takite Company manufacture the most uniform and reliable Emery 
Wheels ever made, and are constantly getting up novelties In Emery Grinding 
Machinery. For Emery Wheels, Emery Grinders, Diamond Tools, Newman's 
Emery Planers, Suction Fans, Davis' Speed Indicators, Ac. 

Address THE TANITE CO., 

STROUD8BURG, MONROE CO., PA 



Ini & Co.'sjatent 

Established 1846. 

The Oldest Agency for Soliciting Patents 
in the United States. 

TWENTY-EIQH1 TEARS' EXPERIENCE. 

IWO RE PATENTS have been secured through 
this agency, at home and abroad, than through any other In 
the world. 

They employ as their assistants a corps of the most ex- 
perienced men as examiners, specification writers, and 
draftsmen that can be found, many of whom hare been se- 
ected from the ranks of the Patent Office. 

SIXTY THOUSAND inventors hare availed 
themselves of Munn & Co.'s services in flyftminfog their in- 
ventions, and procuring their patents. 

MtJNN & CO., In connection with the publication of the 
Scientific Amkbioan, continue to examine inventions, 
confer with Inventors, prepare drawings, specifications, and 
assignment8,attend to filing applications in tho Patent Office 
paying the government fees, and watch each case step by 
step while pending before the examiner. This is done 
through their branch office,corner Fand 7th Streets, Wash- 
ington. They also prepare and file caveats, procure design 
patents, trademarks, and reissues, attend to rejected eases 
(prepared by the Inventor or other attorneys), procure copy- 
rights, attend to Interferences give written opinions on 
matters of infringement, furnish copies of patents: In fact 
attend to every branch of patent business both in this and 
in foreign countries. 

Patents obtained In Canada, England, France, Belgium 
Germany, Russia, Prussia, Spain, Portugal, the British 
Colonies, and all other countries where patents art 
granted, 

A special notice is made In the Scikntifio American of 
all inventions patented through this Agency, with the 
name and residence of the patentee. Patents are often 
sold, in part or whole, to parsons attracted to the invention 
by such notice. 

A pamphlet of 110 pages, containing the laws and full di- 
rections for obtaining United States patents, also a circular 
pertaining exclusively to Foreign Patents, stating cost for 
each country, time granted, etc., sent free. Address 
MUNN & CO., 
PdhUshers SCIENTIFIC AMERICAN. 

37 Park Bow, N. Y. 

Branch Office— Corner F and 7th Street! 
Washington D. C. 



ENGINES AND BOILERS, New and Second-Hand 
Portable and Stationary. For description, address 
_^^__^^_ GOODWIN & WHITE, Oil City, Pa. 



THEHEALD & CISCO 

Patent Centrifugal Pumps. 

VERTICAL & HORIZONTAL. 

First Premiums at New Orleans. Cincinnati, and New 

York. "Medalqf Special Award," 

American Institute, 1872. 

Perfect satisfaction guaranteed. The cheapest, most 

durable, popular and successful Pump known, for Paper 

sJukers, Tanners. Contractors, Brick Makers, Distillers, 

etc. Pumps with engine on frame, complete, at low 

figures, f or Wrecking, Dredging, Irrigating, etc. Illustra- 

ed pamphlet, free. 800 references to parties actually using 

the Pump. 24 pages of the strongest possible testlm 



Address 



24 pages i 
HEALD, 



SISCO & CC 



ild wins vllle 



non v.. 
N. Y. 



GLASS OIL CUPS 

of all kinds. Brass Fittings for Steam, Water and Gas. 
Brass Castings. Send for Catalogue. T. HOLLAND, 57 
Gold St., N ew fon t. 



( 



IRON AND STEEL 

DROP FORGING. 

Of Every Description, at Reasonable Prices. 

The Hall & Belden Company, Daabnry, Ot. 



KIDDER'S PA8TILES-A SURE RELIEF FOR 
ASTHMA. STOWELL & CO., Charlestown, Mass 



GREATEST INVENTION of the AGE. 

ELECTRIC & VAPOR CHAIR. 

See engraving and description in the ' • Scientific Amer- 
ican " of March 7. The greatest known cure for rheu- 
matism and sciatica. No physician should be without one. 
Send for circular. 

C. R. TOWNSEND, SoLB AGENT. 
Medical Institute 207 DeKalbave., cor. AdelphI St., 
Brooklyn, N. Y. 



BANKRUPT'S SALE OF HORIZONTAL 
and Vertical Steam Engines. Also new and second 
hand Machinist's Tools. Send for circular at 

THE YALE IRON WORKS, New Haven, Conn 



PERFECT 

NEWSPAPER FILE. 

The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, has been recently Improved 
and price reduced. Subscribers to the Scientific Amb- 
bioan can be supplied for the low price of $1.50 by mall, 
or $1.25 at the office of this paper. Heavy board sides ; 
Inscription, "SCIENTIFIC AMERICAN,* In gilt. Ne- 
cessary for every one who wishes to preserve tine paper. 

Address MTTNIT & C0. f 

Publishers "Sui&NTuio Ajodrtcaw." 



I3TT. V. Carpenter. Advertising Agent. Address 
Box 778, New Yor k city. | 

Machinists 9 Tools. 

BXTBA HEAVY AND IMPROVED PATTERNS. 

LUCIUS W. POND, MANUFACTURER, 

Worcester) Mass. 
WARES OOMS 98 LIBERTY 81.. ft. i . 

%W Lathes, Planers, Boring Mills, Drills and Gear Cut- 
ters a Specialty. 




AMERICAN TWIST DRILL CO., 
Woonsocket, R. I., and 15 New 
Church st-,N. Y. Manufacturers of 
Patent Diamond Solid Emery 

W heels, Emert Wheel Machine- 
ry, and Automatic Knife Grind- 
ers. Medal and Diploma awarded 
by American Institute, N. Y.. 1870 
and 1874, also by M.C. M. A. .Boston, 

1874. 



STANDARD BRICK MACHINE. 

Made by A. M. & W. H. Wiles, Grassy Point, Rockland 
Co., N. Y. The Original of all Brick Machines good for 
anything. Send for Cuts and Price List of It, and all arti- 
cles used for the manufacture of Brick. 



WELLS* EVERY MAN HIS OWN LAWYER 
and BUSINESS FORM BOOK. By John G. 
Wells. A Complete Guide in all Matters o* Law 
and Business Negotiations. &~ FOR EVERY 
STATE IN THE UNION. _&l With full Instructions 
for Proceeding Without Legal Assistance in Suits and 
Business Transactions of every description. Containing: 

Legal Forms of Deeds, Mortgages. Leases, Affidavits, 
Depositions, Bonds, Orders, Contracts Powers of Attor- 
ney, Certificates of Citizenship, Agreements, Assign- 
ments, Awards, Declarations, Demands, Letters of Credit, 
Arbitration, Partnership, Releases, Wills, Codicils, Sub- 
missions. Land Jointures, Tenants' and Landlords' Re- 
ceipts, Public Lands, Land Warrants, Composition with 
Creditors, Oaths, Satisfaction of Mortgages, Pre-emption 
Laws, Marriage and Divorce, Patent LawB, with full In- 
structions to Inventors; Pension Laws, with full Instruc- 
tions to enable the discharged soldier or sailor to procure 
back pay, pensions, bounties, and all war claims; the 
Laws of the Different States concerning Property Exempt 
from Execution. Collection of Debts, Mechanics' Liens, 
Contracts, Limitation of Actions, Usury, Qualifications 
of Voters, Licenses to Sell Goods, etc. Also, containing 
the Internal Revenue Laws, Stamp Duties, Post-Office 
and Custom-House Regulations. Constitution of the 
United States, with Amendments, the whole action of the 
Government in Relation to Reconstruction and the 
Freedman, Seals of the Different States, with descrip- 
tions, etc. 

There Is no class of the community, male or female, who 
have, or expect to have any property, or who have any 
rights or privileges which require protection, who will 
not be greatly benefited and advantaged by the possession 
of the book. It will save them money, save them trouble 
save them time, save them litigation and lawyers' fees, 
and give them information which nobody can afford to 
be without. 

The Work embraces 650 large 12mo. pages, and 1b printed 
on fine paper, handsomely bound. 

Price, Cabinet Library Blndine $2.25 

Sent oost-paid on receipt of price. 

Address JOHN G. WELLS, 

No. 27 Clinton Place, ^ew York. 



RICHARDSON, MERIAM & C«., 
Manufacturers of the latest Improved Patent Daniels' 
andWoodworth Planing Machines Matching, Sash and 
Molding, Tenoning, Mortising, Boring, Shaping, Vertical 
and Circular Re-sawing Machines, Saw Mills, Saw Arbors, 
Scroll Saws, Railway. Cut-off, and Rlp-aaw Machines, 
Spoke and Wood Turning Lathes, and various other kinds 
of Wocd- working Machinery. Catalogues and price lists 
Bent on application. Manufactory, Worcester, Mass. 
Warehouse, 107 Liberty Street. New York. 17 



Machinery' oi Improved Styles for making 

SHINGLES HEADING, AND STATES 

Sole makers of the well known Improved Law' s Patent 
Shingle and Heading Sawing Machine. For circulars 
address TREVOR & CO., Lockport. N. V. 



NON-COMBUSTIBLE STEAM BOILEB & PIPE 

COVERING 

Bares ten to twenty per cent. CHALMERS SPENCE CO., 
root E. 9th Street, K. Y. ; 1202 N. 2nd St., St. Louie. Mo. 



Working Models 

And Experimental Machinery. Metal or Wood, mad* to 
orderby J. F. WERNER 62 Center St.. N.T. 




OF THE 

SCIENTIFIC AMERICAN, 

FOB 1875. 

THE HOST P0PVLAB SCIENTIFIC PAPEB 

DT THE W0BLD. 

THIRTIETH TEAR 
VOLUME XXXH -NEW SERIES. 

The publishers of the SCIENTIFIC AMERICAN 
beg to announce that on the second day of January, 
13T5, a new volume commenced. It will continue 
to be the aim of the publishers to render the con- 
tents of the new volume more attractive and use- 
ful than any of Its predecessors. 

To the Mechanic and Manufacturer. 

No person engaged in any of the mechanical pur- 
suits should think of doing without the Sciento-ic 
American. Every number contains from six to ten 
engravings of new machines and inventions which 
cannot be found in any other publication. 

The SCIENTIFIC AMERICAN is devoted to the 
interests of Popular Science, the Mechanic Arts, 
Manufactures, Inventions, Agrlculture,Commerce, 
and the Industrial pursuits generally ; and It is val- 
uable and instructive not only In the Workshop and 
Manufactory, but also in the Household, the Li- 
brary, and the Reading Room. 

By the new law, the postage must be paid in 
advance in New York, by the publishers; and the 
suDscriber.then receives the paper by mail free of 
charge, 

TERMS. 

One copy, one year (postage included) So , 20 

One copy, siz months (postage included) — 1,60 
One copy, three months (postage included) . . 1 ,00 
One copy of Scientific American for one 
year, and one copy of engraving, " Men 

of Progress" 10.00 

One copy of Scientific American for one 
year, and one copy of " Science Record" 
for 1874... 5,50 

Remit by postal order, draft, or express. 

Address all letters and make all Post Office or- 
ders and drafts payable to 

MUNN & CO., 

37 PARK ROW, NEW YORK 



THE " Scientific American" 1b printed with 
CHAS,EN"EUJOHNSON*CO.'srNX. Tentn and 
Lombard St*., Philadelphia and 99 Gold St. New York. 
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